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The New Conditions 


With the exception of rain-water goods, the 
Ministry of Supply has freed iron castings from 
price control. Obviously there must be no pro- 
fiteering and this aspect is stressed in a letter 
which the Ironfounders’ National Confederation 
has sent to its members. This body, it will be 
remembered, was instrumental in obtaining for 
the industry an 8 per cent. increase in selling 
prices last February, but under the new condi- 
tions it is quite clear that its guidance will be 
in greater demand than before. It is recognised 
that price increases are essential to take care 
of the extra commitments arising out of the 
increased cost of raw materials and labour, 
especially the increased money paid away in 
overtime rates. To satisfy the buyers, there 
must be something like uniformity in the various 
sections, but not necessarily in the industry as 
a whole, for it is precisely on account of the 
complexity of output that the price control 
system has wisely been relaxed. 


In the letter we have referred to an appeal 
is made for increased support by the industry. 
The files of the Confederation already contain 
many letters of thanks for the useful services 
which have been rendered to members. The 
directions in which support is inadequate are 
twofold. Primarily, the firms which are work- 
ing to capacity do not feel the need for co- 
operation, yet their enthusiastic support would 
obviously be of mutual benefit; on the one 
hand, it would help the Confederation in its 
endeavour to achieve national cohesion within 
the industry and make it an equal partner with 
the iron and steel trades, to which it now plays 
second fiddle. On the other hand, the well- 
employed foundry can utilise the services of 
the I.N.C. to place any excess demand with 
suitable foundries so as to increase national 
production. Again, quite often it is this type 
of foundry which will be the first to suffer after 


the war is finished, and they will need all the 
co-operative help possible to effect a smooth 
changeover. The second type of foundry which 
apparently is apathetic is that attached to the 
large engineering establishment. Consuming 
their own castings, they have little interest in 
market prices of cast products. Yet this is a 
short-sighted view, for conditions are such that 
the machine shop and foundry are only very 
occasionally balanced, and there is either an 
excess or dearth of either foundry or machine- 
shop capacity to be considered. In miny cases, 
the I.N.C. can help to restore a balance. 

The word “help” has been used or implied 
several times in this editorial, and its significance 
depends upon the magnitude of the support 
accorded to the LN.C. by the industry and the 
available funds. Both these factors are in the 
hands of the foundry industry; for it must be 
remembered that members will obtain from the 
I.N.C. exactly what is put into it. The scope 
for such a body is unlimited, and its activities 
can be just those which members most desire. 
Conditions at the present time being kaleido- 
scopic, it is as well not to quibble about rules, 
and articles of association, but rather to be free 
to tackle each problem as it arises. The obtain- 
ing of raw material, through advice tendered 
to the Government departments; the establish- 
ment of a proper balance between the require- 
ments of the iron and steel and the foundry in- 
dustries, and the regulation of balanced prices 
are all subjects entering within the ambit of the 
I.N.C. They touch every foundry in the coun- 
try and as such demand expert co-ordination 
in order to ensure justice for all and the sweep- 
ing away of anomalies. Some extraordinary 
conditions have arisen and will arise through 
military operations and, because of these, com- 
plete national co-operation amongst the iron- 
founders is essential. 

A meeting of the Committee was held in 
London last Thursday, and expressed itself 
unanimously as being insistent that every pos- 
sible assistance be afforded to members. The 
financial support was deemed to be somewhat 
unsatisfactory, due in part to abstentions from 
membership in the case of ironfounders who 
are very busy at the present time. We have 
had the opportunity of discussing this matter 
with a few ironfounders entering this category, 
and they give as reasons for their absention the 
fact of their membership of another foundry 
employers’ federation and the belief that the 
linking up with the I.N.C. should be the first 
measure towards proper co-ordination of the 
industry. This is certainly a matter which 
should be capable of adjustment as a war 
measure. In order to ensure a balanced budget, 
members are being asked to make a further 
subscription amounting to 50 per cent. of their 
original payments. 

Finally, it may be pointed out that much 
energy had force majeure to be expended upon 
a membership drive in the early months, but 
founders can now rest assured that the organi- 
sation is well established and is in a splendid 
position to continue giving assistance to the 
industry in an ever-increasing measure. 
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Transformations in 
Manganese Steels 


In a recent Paper in the “ Mittéilungen aus 
dem Kaiser-Wilhelm-Institut fiir Eisenforschung 
zu Diisseldorf,’ F. Wever and K. MATHIEU 
describe experimental work in which the 
proportions of manganese and carbon in 
manganese steeis were varied with the object of 
determining the location of the various trans- 
formation stages, viz., the pearlitic stage, the 
intermediate state, and the martensitic stage. 
Between 0 and 1.4 per cent. C and 2 and 5 per 
cent. Mn, it was found that the temperature of 
the martensitic stage depended on the pro- 
portions of carbon and manganese, an increase 
in their concentrations resulting in a depression 
of the martensite point; the effect of carbon 
was about 12 times greater than that of man- 
ganese. In a three-phase supercooling diagram, 
the martensite points of the manganese steels 
lie on a surface bounded in the Fe-C plane by 
the martensite line Ar” and in the Fe-Mn plane 
by the line of the irreversible y-o transformation. 
The curves marked “ martensite stage” in Fig. 1 
are two sections through this martensite surface. 
The martensite points of the Mn-free steels lie 
on the broken, curve, and they are transposed 
to lower temperatures by the addition of man- 
ganese, in the same way as the Ar; point of the 
iron is depressed by manganese to Ty-:. 


Pearlite stage 
vm, lntermediate 


Carbon lontent 


Fic. 1—UNDERCOOLING DIAGRAM FOR MAN- 
GANESE STEELS. 
= TEMPERATURE OF y-% TRANSFORMATION 
IN Two-PHASE Fe-MN SySTEM. (VARIABLE 
WitH MN CONTENT.) 


The temperature of the pearlitic stage is only 
slightly affected by the alloying components 
The maximum transforma- 
tion velocity in the case of the steels investi- 
gated always lay between 550 and 600 deg. On 
the other hand, the velocity of pearlite trans- 
formation is considerably influenced by the 
proportions of the alloying elements present. 
Thus in steels with 1 per cent. C, a change 
in the content of manganese from 0 to 2 per 
cent. reduced the maximum transformation 
velocity in the pearlitic stage to a thirtieth, 
while the reduction on increasing the manganese 
from 0 to 4.8 per cent. is 520 times. In 
contrast, an increase in the carbon value 
accelerates pearlite transformation, while at 
carbon values below 0.3 per cent. (and Mn 
values above 2 per cent.) pearlite transforma- 
tion does not occur even when heating for a 
whole day, undercooling is practically im- 
possible with carbon values above 1 per cent. 
when cooling in air. In Fig. 1 the pearlite line 
is hence drawn thicker towards higher carbon 
values. 


The effect of the carbon content on the tem- 
perature of the intermediate stage can barely 
be detected, although the manganese content has 
a pronounced effect on it. Just as in martensite 
transformation, transformations in the inter- 
mediate stage only become complete at tem- 
peratures far below those at which they are 
initiated. During cooling their upper limit 
is determined by the temperature Ty-« of 
the y-« transforination in the two-phase sys- 
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tem: Fe-Mn for the corresponding Mn 
values. As the Mn decreases, the inter- 
meaiate stage thus encroaches on the pearlitic 
stage at higher temperatures, and finally 
goes beyond this stage. The intermediate 
stage is then converted into the Ar; trans- 
formation, which is further evidenced by 
textural characteristics. An increase in the 
carbon values makes the transformations in the 
intermediate stage more difficult, for instance in 
steels with 5 per cent. Mn and 1 per cent. C 
no transformations in the intermediate stage 
are found during a full day’s heating. As the 
carbon content is reduced supercooling becomes 
progressively more, difficult, for which reason 
the line representing the intermediate stage in 
Fig. 1 is drawn thicker towards lower carbon 
values. It passes continuously over into the 
y-2 transformation of the Fe-Mn alloys. 

The main difference between the transforma- 
tions in the intermediate stage and the forma- 
tion of martensite lies in the production of 
carbide, while the composition of the carbides 
is the principal difference between the inter- 
mediate stage and pearlite transformation. 
Measurements of the magnetic saturation and 
the Curie points of the carbides indicate that 
cementite is formed in the intermediate stage, 
while mixed carbides rich in manganese are 
formed in the pearlitic stage. 


TO MEMBERS OF THE INSTITUTE 
OF BRITISH FOUNDRYMEN 


It is the earnest desire of the President 
and Council that members should discuss 
in writing the various Papers which were 
prepared for presentation at the abandoned 
Cheltenham Conference. It is a courtesy 
and an act of appreciation they owe to the 
authors. Your comments should be sent to 
Mr. John Bolton, St. John Street Chambers, 
Deansgate, Manchester, 3. 


Catalogues Received 


Steel Balls. A leaflet received from Hadfields, 
Limited, of East Hecla Works, Sheffield, de- 
scribes the potentialities of a range of hard 
forged steel balls for ball and tube mills. 

Acid-Resisting Cement. J. H. Sankey & Son, 
Limited, of Ilford, Essex, have just issued a four- 
page illustrated leaflet dealing with acid-resisting 
cement for use around pickling vats and other 
places where commercial acids are encountered. 
Naturally such a material has many interesting 
possibilities and a number of these are detailed 
in the pamphlet. 

Black-out Ventilation. A pamphlet issued by 
Colt Ventilation, Limited, of Bush House, Strand, 
London, W.C.2, which is accompanied by reports 
from Mr. Oscar Faber, Mr. A. H. Barker and 
Prof. A. M. Low, illustrates and describes a 
vertical system of louvres which effectively pre- 
vents the emission of light, whilst ensuring ade- 
quate ventilation. 


Fittings for Night Works’ Illumination. The 

General Electric Company, Limited, has just in- 
troduced a range of A.R.P. angle fittings for 
the illumination of essential night work on build- 
ing construction, foundry stockyards and the 
like. The range comprises a series of angle 
lighting reflectors and cowl fittings, both types 
being designed to direct the main beam of light 
forward without permitting any direct light 
above the horizontal. The reflectors are con- 
structed in lead-coated mild steel, painted black 
outside and partially white inside. They are 
suitable for use with general service lamps of 
40 to 200 watts and are supplied complete with 
lampholder. Full details of the fittings are set 
out in a leaflet No. IE.9,076, copies of which are 
obtainable on application to Magnet House, 
Kingsway, London, W.C.2. 
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Random Shots 


The Board of Trade, in a new Order [under 
Section 10 (5) of the Finance Act (1926), which 


‘was amended by Section 2 (1) of the Import 


Duties (Emergency Provisions) Act, 1939] 
threatens to continue (or discontinue; it needs 
a lawyer to say which) the exemption from the 
Key Industry duty of certain chemicals. The 
list is very formidable. The following are 
some of the extraordinary items contained in 
the list, which strangely resembles a recipe for 
some evil witch’s brew! 

Sodium ethyl methyl butyl barbiturate. 

Allyl paracetaminophenol. 

Amidopyrin (dimethyl-amidoantipyrine). 

Cyclohexanol esters and alkyl cyclohexanol 
esters. 

Sodium phenyl dimethyl pyrazolone. 

Amino-methane sulphonate. 

And dolls’ eyes! 


* * * 


There are no flies on the Yorkshireman! With 
the removal of all signs and place names it is 
being impressed upon the civilian not to 
answer anyone who asks where he is or de- 
mands to be directed to a certain place. A 
Scotsman the other day was travelling in York- 
shire and could not find the place he wanted. 
He approached an old man who was basking in 
the sunshine outside his cottage door. “Can ye 
no tell me where I be?” he asked in a broad 
accent. The old man looked him up and down 
and decided that he didn’t like the furrin’ sound 
of his voice. 

“Tt tha’ wants ter knoa where tha’ art,” he 
answered pithily, “tha’s in civilised parts now, 
and that’s all! ” 

* 


A cot in the children’s ward of Tipton Hos- 
pital has been endowed by the employees of 
Hale & Hale. In the hope that many children 
will therein be made Hale and Hearty once 
again? 

* * * 

Girls working in a Derbyshire factory have 
decided to go without stockings and save there- 
by £1,000 a year for National Savings. There 
are 250 girls in the scheme. Here is a mere 
man’s chance to get the lowdown on a problem 
upon which the wife never chooses to enlighten 
him! If 250 girls can save £1,000 a year on 
stockings at, say, 2s. lld. a pair, it means that 
each girl has roughly 27 pairs each year, or 
a new pair every other week and one over for 
Christmas Day. Well! well! 

* * * 


A recent issue of the “Iron Age” publishes 
with great scorn a long dissertation by an 
American University president on the evils 
caused by the machine. The machine, it seems, 
leads to crime, kills talent and personality, and 
causes girls to go wrong. He deplores particu- 
larly the introduction of mechanical music in 
the home. Practically every home not long 
ago (writes the president) had its piano and 
every daughter was given instruction in music. 
They had the opportunity to cultivate artistic 
talent even though in an amateurish way. 
There’s the rub! Is it not better to be able 
to hear the Philadelphia Philharmonic Orchestra 
(conducted by Toscanini) playing Beethoven to 
perfection than to have little Mary murdering 
the “ Bluebells of Scotland” in the next room, 
and not to be able to push the button and 
switch her off? 

* * * 


Now that the salvage question is all-important 
it is interesting to learn that rubber boots can 
be repaired by a new vulcanising process. 
People are urged therefore not to throw away 
their old Wellingtons. But won’t that deprive 
the chewing gum manufacturers of one of their 
chief sources of supply? 

MARKSMAN.” 
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High-Duty Cast Irons for General 
Engineering Purposes 
DISCUSSION IN MANCHESTER 


The North-Western Branch of the Institution 
of Mechanical Engineers held a meeting in 
Manchester in the spring, over which Mr. A. 
Roebuck presided, to discuss the First Report 
of the Research Committee on High-Duty Cast 
Irons for General Engineering Purposes.* The 
following (reprinted by permission) is a slightly 
abridged version of the discussion as printed in 
Vol. 193, page 218, of the Proceedings of the 
Institution. 

Mr. G. E. WINDELER, M.I.Mech.E., remarked 
that cast iron appeared to be coming back into 
its own again. Long ago cast iron had been 
used for crankshafts, and it was interesting to 
see that it was now beginning to be used again 
for this purpose with great success. There were 
two instances, however, in which cast iron did 
not give such good results, namely, in the wear 
in cylinder liners and the crankshafts of internal 
combustion engines. This might be due partly 
to faulty design, and some guidance from the 
Committee as to how to avoid failures would be 
welcome. Crankshafts were now made of such 
diameters that cast iron might be considered 
quite a suitable material for their construction. 
Moreover, cast iron had good wearing character- 
istics when properly lubricated. 

Dr. R. W. BarLey, Wh.Sch., M.I.Mech.E., 
said that about one hundred years ago Hodgkin- 
son had done his pioneer work on cast iron in 
Manchester, in which he had attended to one 
of the subjects mentioned by Mr. Pearce in 
presenting the report, namely, the use of special 
designs for the utilisation of cast iron. It was 
Hodgkinson who had given proportions for 
beams in which the tension flange was much 
larger than the compression flange, and he him- 
self was inclined to think that such proportions 
could still be used. If cast iron were an un- 
known material undergoing microscopic exami- 
nation, one would at first think that it would 
be quite unsuitable for structural purposes, since 
it was full of holes and cracks. Fortunately, 
it had come into being long before microscopic 
examinations, and had since rendered very effec- 
tive service. 

A remarkable thing about cast iron was that 
in spite of the shape of the graphite flakes, the 
material nevertheless held together, and might 
be compared with a finished jig-saw puzzle, 
which remained intact and yet had fractures 
everywhere. He asked whether the strength of 
the graphite had been determined, because if 
this was low, the properties obtained must have 
been largely dependent on the surrounding 
matter. The shape of the curve suggested that 
the graphite began to break down fairly early 
when stress was applied. As the constituents 
considered also occurred in steel, one would 
have expected them to have the same physical 
constants as in cast iron. But cast iron was a 
compound material, and graphite was only one 
of the elements of which it was composed. He 
thought that if notch effect and fatigue tests had 
been in use before the advent of cast iron, the 
material would have inspired little confidence. 
Low notch sensitivity and high endurance limit 
seemed contradictory, but the use of cast iron 
for crankshafts appeared to have been fully 
justified, although this was not in accordance 
with theories which advocated high impact 
figures for steel crankshafts. 

Throughout Mr. Tapsell’s work on creep it 
had been found that the creep of cast iron, as 


* For the text of the Report see Proc.I.Mech.E., 1938, vol. 140, 
Pp. 163. (Extracts were giver in the FoUNDRY TRADE JOURNAL, 
vol. 59 (1938), pp. 459 & 483.) 


then tested, was appreciable; but it was found 
afterwards that most of that creep was due to 
growth of the cast iron, and that, by a simple 
treatment at 600 deg. C., this could largely be 
eliminated. He asked if this treatment had been 
applied to high-duty cast irons, as it appeared 
to enable cast iron to be used quite effectively 
at high temperatures. 


Impact Test Correlation 


Mr. L. W. ScHustTer, M.A., M.I.Mech.E., 
observed that the tests were made on unnotched 
bars, and he assumed that they were carried out 
in an ordinary pendulum type of machine at 
the standard velocity. He wondered if these 
tests gave true impact figures, and asked 
whether any comparison had been made be- 
tween the energy figures for the strength of the 
material and the flexure it gave on the trans- 
verse tests. For materials such as cast iron, 
with very low ductility, the results given might 
be connected by a simple relationship with the 
energy absorbed in a transverse test. 

Mr. E. LONGDEN, A.M.I.Mech.E., regretted 
that the Institute of British Foundrymen had 
not been invited to take part in the research. 
To make a systematic exploration of the pro- 
perties of high-duty cast irons was itself ambi- 
tious if definite conclusions were expected, as 
there were so many variables to consider, and 
the condition in which the elements existed was 
as important as their proportions. 

All classes of grey cast iron contained carbon 
in two distinct conditions: as the compound 
cementite (or carbide), and as graphite. The 
free graphite, which was precipitated from solu- 
tion, existed in an elementary form, and, gener- 
ally, the properties of cast iron depended upon 
the amount and condition of the carbon, these 
two factors being influenced by the other 
elements in the metal. Any effort to improve 
the properties of cast iron had to be directed, 
therefore, to controlling the amount and condi- 
tion of the carbon. 

In the production of many of the newer high- 
duty irons there were ten possible elements to 
be considered, including alloying elements such 
as nickel, copper, chromium, titanium and 
molybdenum. The additions of these created 
multiple carbides of improved stability and re- 
finement (such as the carbide of the pearlite) 
and improved the condition of the graphite by 
refinement. 


Possible Variables 


He thought that the research would have 
been more comparative and complementary if 
all practical, chemical, physical and mechani- 
cal tests had been undertaken by one authority. 
He asked how it was possible to make reliable 
comparisons by allowing several independent 
foundries to furnish test-bars, especially when 
the metals were not of a standard analysis. 
Probably there were many varied conditions of 
manufacture, such as the qualities and methods 
of moulding, the temperature of the mould, and 
the temperature of the metal, etc., all of which 
would conform to the very general standards 
laid down. 

Regarding the use of one of the fractured 
portions of the test-bar obtained from the 
transverse test, for the tensile test, he considered 
that the act of fracturing the bar transversely 
would stress the material, and strains might be 
present which would vitiate the tensile yield. 

The report stated that a flat was ground on 
the shoulder of the tensile test-bar to ascertain 
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the hardness value. 
was ground off the face of the bar, and how 
much pressure was applied during the grinding 


He asked how much metal 


operations. The character and grit size of the 
grinding medium must also be considered. Com- 
parisons would not be correct if variations 
occurred in the amount ground off the test- 
piece, or in the pressure during grinding. The 
effect of grinding was to close the grain of the 
metal and increase the apparent hardness of 
the section tested to a figure which might not 
be true of the metal generally. The hardness 
number of a machined cast-iron surface could 
be increased by 25 to 50 points by rolling the 
surface with a special tool; grinding was similar 
in action. 

It had been stated that new irons presented 
manufacturing problems. But if these irons 
were approaching nearer to steel in their quali- 
ties, surely steel moulding practice could be 
suitably modified in order to attain the desired 
object. 

Mr. G. HiGGinsottom, M.1.Mech.E., said that 
foundry technique would have to be improved 
before high-duty cast irons could be developed 
to any extent. The technique of casting could 
be perfect and test-pieces from the casting could 
give good results, but an expensive casting might 
have to be scrapped owing to-a blowhole or a 
spongy “face.” These problems would have to 
be tackled first, since they were costing a great 
deal of money. . 

Mr. H. F. Massey, M.1.Mech.E., drew atten- 
tion to the repeated impact test. He was fami- 
liar with the machine on which the tests had 
been carried out and had had occasion to use 
the results. He noticed in che report that speci- 
mens containing 3.19 per cent. carbon could 
withstand 5,000 to 6,000 repeated blows before 
failure. He himself, however, was surprised 
when his own specimens withstood more than 
2,000 blows. 


Work Hardening of Austenitic Cast Irons 


Mr. A. PHILLIPS, speaking as a foundryman, 
said he thought that Mr. Higginbottom’s re- 
marks about blowholes and porosity were un- 
warranted. Great reliance was now placed in 
present-day castings. Regarding the remarks in 
the Report concerning the design of castings, 
he wished that engineers would remember the 
limitations imposed on design by the qualities 
of the material specified, especially in connec- 
tion with the use of thin sections of cast iron. 

He noticed that the austenitic cast iron had 
a very low Brinell hardness number. To an 
engineer this might suggest that it could be 
used in a very high-speed machine. He asked 
whether anything was known about the work- 
hardening of austenitic cast iron. 

The development of the materials considered 
in the Report would mean an increase in the 
price of cast iron, as a similar increase had 
occurred in the case of other alloys. Was it 
possible to produce high-duty cast irons with- 
out adding nickel? He asked how the work 
carried out by Mr. West differed from that of 
Boyles in America, and whether it was possible 
in existing foundries to bubble carbon dioxide 
through cast iron. Referring to Fig. 12 of the 
Report, could the microstructure be obtained 
in any other way than that given? It was not 
always possible to have a separate furnace or 
cupola for special work. Could anything be 
added to the cupola spout, or in the ladle, to 
grade 1 cast iron that would enable it to meet 
the specification of grade 3 cast iron? 

In the summary it was stated: “ For the grey 
irons tested, strength rises with decreasing car- 
bon and silicon contents, an effect which is more 
noticeable in the thicker than in the thinner 
sections, in which rate of cooling is a more 
determining factor.” That was partly correct, 
since, owing to the initial mixtures of the 
material, there could be cast irons of identical 
composition, but of totally different physical 
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properties, and of totally different structures. 
Later on the term “high-quality irons” was 
used to include irons of over 20 tons per sq. 
in. ultimate tensile stress and medium quality 
irons up to grade 2 quality. He himself thought 
that these irons should be classed as high-tensile 
rather than high-quality irons. 


Convener’s Reply 


Mr. J. G. PEARCE, replying on behalf of the 
Committee, said that in regard to Mr. Windeler’s 
remarks on crankshafts, liners and cylinders, the 
Committee would prefer to consider the reasons 
for defective wear in the actual case cited, and 
if they could have a sample taken from the 
casting and particulars of the service, they could 
express an opinion on which they could base 
suggestions for an improvement. There was no 
doubt whatever that the cast crankshaft was 
coniing. 

Dr. Bailey had referred to the strength of 
graphite, which had to be accepted as negligible. 
There was a very widespread view that cast iron 
was stecl broken by graphite. With regard to 
Dr. Bailey’s suggestion that the matrix of the 
iron, apart from the graphite, should show the 
same physical properties as steel, it had to be 
remembered that the iron contained much more 
silicon and other elements—manganese, sulphur, 
and even other materials—than were found in 
steel; and, in particular, the silicon profoundly 
influenced the mechanical properties. That was 
One reason why alloys containing nickel and 
copper were so popular. They were not only 
important for their properties, but because a 
part at least of the undesirable silicon content 
was replaced. Nevertheless, a consideration of 
the effects of graphite was a key to the under- 
standing of many of the peculiarities of cast 
iron. Thus, from the mechanical aspect, the 
stress conceiitrations arising at the graphite 
flakes, and to a lesser extent at carbide and 
phosphide particles, provided the explanation of 
such things as the continuously curved stress- 
strain diagram, the absence of a marked yield 
point, or limit of proportionality, and also the 
low elongation figures. 

He asked if cast iron could not be regarded 
as a material that was already so fully notched 
that no further notching could do it any harm? 
He preferred to say that it was the tensile 
strength and the transverse strength of cast 
iron that were undesirably low, because of that 
notching effect of the graphite, and that it was 
the relatively high fatigue strength which repre- 
sented the natural physical properties of the 
material. He regarded any fracture of cast 
iron as akin to a fatigue fracture, because it 
was a notched fracture. A little had been done 
in the direction of removing the growth portion 
of creep by prior heat-treatment. 


Izod Tests 


Mr. Schuster’s remarks on the Izod test had 
interested him very much because he himself 
had published some work* in which he tried to 
relate the area under the load-detiection curve 
on a transverse test with the impact value. 
However, the only impact values then available 
were those of the repeated impact test, to which 
Mr. Massey had referred; the results were rather 
vague and there had not yet been an oppor- 
tunity of relating that area to the results of the 
single-blow Izod test. That test had been de- 
veloped with the conviction on his part that 
the single-blow impact test was related to the 
deflection in the transverse test, and he hoped 
that either a relation of that kind would be 
established or, alternatively, that it would be 
shown why such a relation could not hold. 

He thought Mr. Longden misunderstood the 
point about test-bars from different foundries. 
The aim was to survey the field of irons avail- 


* Pearce, J. G., Iron and Steel Inst., vol. 118, 1928 
“The U Use and of the Transverse Test for 
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able and to provide for materials in that field 
the range of mechanical tests that the engineer 
required. When that was established, the Com- 
mittee wished to consider a series of engineer- 
ing applications of those materials, and had 
already made a beginning with regard to press- 
tool dies. It was in order to see what foundries 
could most competently carry out these appli- 
cations that they had invited them to supply 
materials, the test results of which were given 
in the Report. They thought it important that 
engineers should know what type of material 
was available. He had carried out many ten- 
sile and transverse tests on cast iron, and he 
said emphatically that he had never had any 
reason to suppose that the tensile bar was 
damaged by being taken from the fractured 
portion of a transverse test. In his opinion, it 
was quite practicable to take the tensile test 
from the broken transverse bar, and this was 
standard practice in specifications of the British 
Standards Institution. He quite agreed that the 
higher the qualities of the high-duty iron, the 
nearer it was possible to approach steel mould- 
ing technique for moulding purposes. With re- 
ference to the technical bodies which had con- 
tributed financially to the work, the Institution 
would welcome the co-operation of the Institute 
of British Foundrymen. Regarding the grinding 
of test specimens, the increase in hardness due 
to taking an impression in the manner described 
was inappreciable. 

In reply to Mr. Higginbottom, foundry tech- 
nique was gradually improving, but as long as 
applications existed for the common type of 
materials for moulding purposes, and as long 
as cheapest prices were expected, he was afraid 
that some inferior types of material would be 
used. He had tested thousands of bars with 
blowholes in them, and in the majority of cases 
a test-bar was quite as strong with a blowhole 
as without it. 

Mr. Massey had referred to the repeated im- 
pact test. Results of both the repeated impact 
and the single-blow test had been given, and 
he hoped that Mr. Massey would allow a few 
single-impact tests to be carried out on some 
of his irons. The fact that the figures given 
were higher than those to which Mr. Massey 
was accustomed was due to the very heavy 
section of Mr. Massey’s material, as there was 
a tendency for the number of impacts to de- 
crease with the increase of cast section. Iron 
of medium strength would not be expected to 
withstand such a high impact as some of the 
irons cited. 

Improved Technique 


In connection with Mr. Phillips’s references to 
defects like blowholes and spongy places, he 
pointed out that the Report was concerned with 
high-duty irons, and did not deal with common 


irons. It was not primarily concerned, at this 
stage, with foundry practice, but foundry prac- 
tice was advancing, as were the metallurgical 
applications, and now better, sounder, and more 
uniform castings could be obtained than at any 
other time in the history of this country. 

Some of the austenitic irons did work-harden 
very materially; though sometimes austenitic, 
they were occasionally only semi-austenitic. 
With the heat formed by grinding, machining, 
or other processes, these austenitic irons might 
easily work-harden as a consequence of the 
formation of martensite. Special compositicns 
had had to be developed to avoid any such risk 
in certain cases. Austenitic or martensitic iron 
could not be made without nickel. 

With regard to the fine graphite irons, Mr. 
West's work anticipated that of Boyles, and 
they found that the bubbling of carbon-dioxide 
through molten metal was not difficult to do. 

He hoped that if Mr. Phillips repeated the 
question about Fig. 12 in a year’s time he him- 
self would be able to say that the fine graphite 
structure could be obtained by other means. 
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Foundry Mechanisation in 
South Africa 


The mechanisation of the foundry in South 
Africa was the subject of a Paper delivered by 
Mr. D. LION-CACHET at a meeting of the Insti- 
tute of British Foundrymen (South African 
Branch), which was held at Johannesburg re- 
cently, and was exceptionally well attended. Mr. 
Lion-Cachet’s address contained the following 
advice. 

Before discussing the question of mechanisa- 
tion it is first of all necessary to consider mar- 
kets, because mechanisation is governed primarily 
by markets, and in this connection conditions in 
South Africa are entirely different from those 
obtaining in Great Britain or the United States. 

The markets available in South Africa may 
be classified broadly under the following three 
headings:—({1) The requirements of the mining 
industry; (2) the railways, and (3) the indi- 
viduals. Latterly a fourth class of market has 
made its appearance, namely, the requirements 
of armament production. 

By “market requirements of individuals,” ex- 
plained Mr. Lion-Cachet, was meant such articles 
as stove plates, soil and sewerage connections, 
etc. In catering for these types of articles it 
is possible to define clearly the requirements of 
industries per month or per year, and the user 
can depend on South African foundries for his 
supplies. 

The South African Railways and Harbours, 
of course, supply their own requirements, and 
this market is therefore outside the scope of the 
present discussion. The question is thus con- 
fined to the mines. Their requirements may be 
grouped under two headings: the semi-mass- 
production article and purely jobbing work. 

Under the category of semi-mass-produced 
articles may be grouped tube-mill liners, cir- 
cumferential liners, etc., and valves, taps and 
truck wheels as used underground. This is the 
only market with which this discussion on 
mechanisation is concerned, since the quantities 
of castings required in the jobbing market seldom 
exceed twenty-four of each casting. Thus the 
problem of mechanisation in the jobbing foundry 
is entirely different from that of the mass- 
producing foundry. 


A Production Problem 


When a foundry manager, after consultation 
with his foreman, decides to buy a moulding 
machine, he reads at the bottom of the descrip- 
tive pamphlet that this particular machine is 
capable of turning out up to two hundred boxes 
per day, a performance which seems to him to 
be almost impossible. After going through his 
orders the manager finds that the largest quan- 
tities of castings of the same specifications 
amount to no more than perhaps forty-eight or 
fifty. He is also faced with the difficulty of 
having a portion of the mould in his top ‘box 
as well as in the bottom box, thus reducing the 
production of boxes to such an extent that the 
actual output amounts to not more than twenty 
or thirty a day. 

When the manager finds that he has to use 
a mould in which a portion of the casting fills 
the top box, it is necessary for him to do one 
of two things. Either he can have a special 
top made, or he must use a drag and hooks, 
which slows the production down to approxi- 
mately the above-mentioned figure. Therefore, 
the only way in which he can attain anything 
approaching the full production capacity of the 
moulding machines is by using as many flat tops 
as possible. The only means by which the em- 
ployment of flat tops is made possible in many 
cases is by the use of a large number of cores. 
This in turn calls for the purchase of core- 
making machines, because, at all costs, the 
necessity of having large numbers of special tops 
for the machines must be avoided. 
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Cooling and Storage of Foundry Sand’ 
By H. L. MCKINNON 


COOLING OF FOUNDRY SAND 

One of the problems growing out of con- 
tinuous foundry operations is that of bringing 
the sand back to a desirable temperature for 
moulding. The reasons for this appear to be 
that: (1) Moisture cannot remain constant when 
sand is hot; (2) uniform strength is not possible 
at high temperatures; (3) hot sand is likely to 
cause sweating on the patterns; and (4) if sand 
is properly cooled, there is less chance for drops 
in copes. 

Foundry Conditions 

In the older types of foundries sand was 
never used more than once a day, and radiation 
usually gave ample cooling during the 24-hr. 
period. To-day, with many types of foundries, 


200 


' 2 4 6 8 10 
RATIO OF SAND AND METAL 


Fic. 1—Cuart “A,” SHOWING TEMPERATURE 
OF SAND AT THE SHAKE-OUT WITH VARIOUS 
SAND-TO-METAL RATIOS. 


the problem has changed completely. A few 
examples will suffice to outline the general 
problem. 

(1) A modern car-wheel foundry frequently 
pours more weight of metal into a mould than 
the total weight of the sand. These moulds, 
being shaken out in about 20 min. after pour- 
ing, give an average temperature in sand at the 
shake-out of upward of 480 deg. C. At such 
temperature, it is evident that the sand cannot 
be used in from 1 to 2 hrs. without treatment. 
In other cases, the ratio of sand to metal is 
approximately 1} to 1, producing a temperature 
of 315 deg. C. 

(2) Furnace and boiler foundries, in many 
instances, work with a range of sand to metal 
below 4 to 1, which produces a cooling problem. 

(3) Many steel foundries are pouring a high 
ratio of metal to sand in both green-sand and 
dry-sand moulds, and creating a temperature too 
high for re-use without adequate preparation. 

(4) Sand-spun pipe is another product which, 
due to amount of metal poured per pound of 
sand, creates a high temperature. This class of 
work can re-use the sand at temperatures ap- 
proaching 93 deg. C., since the time interval 
between moulding and pouring is brief. 


* Paper read at the Chicago Convention of the American 
Foundrymen’s Association. The author is vice-president of the 
C. O. Bartlett & Snow Company, Cleveland, Ohio. 


After observing the hot-sand problem in these 
foundries and many others, it was decided that 
a definite study should be made which would 
serve as a guide to colleagues in their studies 
of foundry problems. Experience showed that 
the customer usually did not consider this prob- 
lem when increasing production. A large num- 
ber of installations have been analysed and the 
set of curves (Figs. 1 to 5) has been prepared 
as a means of predicting the temperature when 
any given set of conditions is fully known. 

Curves Based on Assumed Conditions 

Fig. 1 shows a temperature curve for various 
ratios from approximately 1:1, to 10:1 of sand 
to metal; that is, if 1 lb. of sand is used for 
1 Ib. of metal, the temperature approaches 
900 deg. F. (480 deg. C.). The assumptions set 
forth in Fig. 1 are that the temperature of 
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foundry air is 70 deg. F. and the pouring tem- 
perature of metal 2,700 deg. F. (1,580 deg. C.). 
Further, that one-half of the moisture content in 
the moulding sand in a green-sand mould is 
evaporated and that radiation through flasks and 
material is equal to approximately 20 per cent. 
of the total heat in the metal. 

The average specific heat of the metal during 
the cooling period has been assumed as 0.17, 
which is a little high. The specific heat of the 
sand is taken as 0.24. These charts are based on 
initial moisture in the moulding sand of 3 per 
cent. Temperature of the sand is plotted in 
Fig. 1 on the assumption that the metal has 
been in the mould for at least 15 min. after 
pouring and before the casting is shaken out. 

Fig. 2 shows the calculated amount of air 
which it is necessary to circulate through the 
sand for cooling purposes; that is, the curve is 
set up for the cubic feet of air required per 
100 Ibs. of sand—all based on the ratio of sand 
to metal running from approximately 14:1, to 
10:1. 

Fig. 3 is a similar chart, which indicates the 
amount of water required to be added in con- 
junction with the air, to reduce the sand to a 
reasonable temperature. Fig. 4, a combination 
of Figs. 1, 2 and 3, with different scales, shows 
the relationship of air and water to the tem- 
perature of the sand. Fig. 5 is plotted from 


21 


datat, and shows specific heats of the iron at 
various temperatures from 100 to 1,300 deg. C. 


Checking Curves with Operating Conditions 
» It is very difficult to set forth in curves all 
of the conditions that are likely to obtain in 
any given foundry, because of the great variety 
of work, especially where jobbing work is done. 
However, the author has had occasion to check 
his tables in a number of installations, and has 
found the curves to respond rather closely 
to actual temperatures. A few instances will 
suffice : — 

(a) In a mould for light work, where the 
ratio of sand to metal was approximately 84:1 
by actual test, after 14 min. in the mould, the 
average temperature was found to be 156 deg. 
F. (69 deg. C.), where the scale would have in- 
dicated 162 deg. F. (72 deg. C.). 

(b) In another case, where the ratio of sand 
to metal on a production job was 3.75:1, the 
temperature shown on the chart is figured at 
365 deg. F. (185 deg. C.). The observed tem- 
perature—the metal being in the mould for 
50 min.—was 420 deg. F. (215 deg. C.). 


ASSUMPTIONS MADE AS FOLLOW, 
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Fic. 3.—Cuart “C,” SHOWING THE AMOUNT 
OF WATER THAT MUST BE ADDED IN CON- 
JUNCTION WITH THE AIR TO REDUCE THE 
SAND TO A REASONABLE TEMPERATURE. 


(c) In a third case, where the ratio of metal 
to sand was 1.8:1, the observed temperature 
was 620 deg. F. (326 deg. C.), where the ascer- 
tained curve would make it 660 deg. F. (349 
deg. C.). 

These differences are due, first to the long 
period between pouring and shake-out, and, 
second, to the variation in moisture content 
from the assumed moisture content on which 
the calculations are based. 


Methods for Cooling 


As to the means which may be employed for 
cooling sand, it is evident that a great variety 
of methods could be used. If the sand can be 
passed through the air in a sufficiently thin 
stream, it will approach the air temperature 
rather rapidly at first. However, as the “ tem- 
perature head” becomes less, the rate of inter- 
change of heat will decrease perceptibly; and, 
while it is theoretically possible to bring the 
sand to the air temperature, this could only 
take place if sufficient time, and ample facilities 
for separating the sand, were available. 

Another method which has been used is to 
produce a sudden drop in high-temperature sand 
by the addition of water. The water is mixed 


+ “Cast Metals Handbook,’’ American Foundrymen'® Associa- 
tion, 1940 Edition, Table 163, p. 445. 
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with the sand and, as the steam is driven off, 
the sand will lose heat equivalent to the evapora- 
tion of the moisture. 

Many other methods might be used for 
absorbing the heat in the sand to decrease the 
temperature to a workable range. In one in- 
stance, the author’s company has used a spray 
of water on the outside of a rotating shell. The 
water was constantly recirculated so as to keep 
the outside of the shell at reasonably low tem- 
peratures, and in this manner absorbing the 
— from the sand on the inside of the rotating 

rum. 


A Practical Method 


In general, the simplest practical method of 
cooling sand from above 200 deg. F. (93 deg. 
C.) is by the addition of the correct amount of 
water together with agitation in a rapidly cir- 
culating atmosphere. This is most easily accom- 
plished when the correct amount of water is 
added while the material is travelling on a con- 
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Fic. 4—Cuart “D,” ComsBininc Fics. 1, 2 
AND 3, USING DIFFERENT SCALES, AND 
SHOWING THE RELATIONSHIP OF AIR AND 
WATER TO THE TEMPERATURE OF THE SAND. 


veyor which is hooded and exhausted. The 
control for this water should be through an 
averaging thermometer actuating a motor- 
operated water valve. If the correct amount of 
water is added, the cooling is obtained without 
allowing excess moisture to remain in the sand. 

In one case, where the average temperature 
of the sand at the shake-out was approximately 
400 to 420 deg. F. (204 to 215 deg. C.), by the 
addition of 6 lbs. of water to 280 Ibs. of sand, 
the temperature of the sand was reduced to 
175 deg. F. (79 deg. C.) in a few seconds. 
Further, by sending the sand _ successively 
through a bucket elevator, a revolving screen 
and an aerator, the sand temperature was re- 
duced to approximately 125 deg. F. (51 deg. C.) 
in the storage bin. To obtain such a result, air 
was circulated as follows: —(1) From the eleva- 
tor, 1,000 cub. ft. per min.; and (2) from the 
aerator and screen, a total of 6,000 cub. ft. per 
min. The sand was handled at the rate of 36 
tons per hour. 


Cooling from 700 deg. F. 

In another installation, the sand was received 
from the shake-out hopper at approximately 
700 deg. F. (370 deg. C.) and fed on to an 
apron conveyor 24 in. wide and 60 ft. long, 
hooded throughout the entire length. The con- 
veyor delivered the sand to a revolving screen, 
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which also was hooded. A _ mechanically- 
controlled water valve was arranged so‘ that 
the amount of water delivered was proportioned 
to the volume of sand on the conveyor. The 
conveyor and screen were exhausted with a fan 
handling about 15,000 cub. ft. of air per min. 

The speed of the conveyor was variable from 
8 to 30 ft. per min., but, with valve adjusted, 
it operated at a fixed speed. The temperature 
of the sand was reduced about 450 to 500 deg. 
F. (250 to 275 deg. C.) in passage through 
these units, giving a final temperature a little 
above 200 deg. F. (93 deg. C.), which was de- 
sired by the customer. Such an arrangement 
can only be employed when the sand is coming 
from the shake-out in nearly uniform moulds. 

A rotating cylinder with lifting flights, 
arranged to cascade the sand through the atmo- 
sphere in the cylinder, and the addition of water 
through a control valve, actuated by a thermo- 
meter placed in the path of the outlet air, also 
has been used. A patent has been recently 
granted to the author’s company for such an 
apparatus. 
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make it impractical to reduce the sand tem- 
perature to 100 deg. F. (38 deg. C.). 

The importance of proper temperature con- 
trol can readily be seen when it is considered 
that, if sand is put into the mould with the 
proper amount of moisture for ordinary 
strength, and if the temperature is appreciably 
above 100 deg. F., there is a distinct tendency 
to dry out the face of the mould rather rapidly. 
If the temperature is below 100 deg. F., such a 
condition does not normally cause any difficulty. 


Cooling Castings 


During the past 10 or 12 years, in various 
places, the author’s company has been called 
upon to cool castings, as well as the core sand 
contained in them, in a continuous unit. 

The equipment used in this connection con- 
sists of cylindrical shells lined with high-carbon 
steel wearing plates, and sometimes furnished 
with triangular flights about } in. high. These 
flights are arranged to turn the castings over 
from time to time, and prevent wearing flat 
spots on the castings when passing through the 
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Ample Circulation of ‘Air Necessary 


All such devices depend upon’ an: ample 
supply of circulated air, and it should be borne 
in mind that it is not possible to drop the tem- 
perature of sand below that of the air supply. 
In fact, a margin of 15 to 20 deg. F. should be 
allowed. One such installation consisted of a 
revolving shell, 42 in. in dia., 14 ft. long, 
arranged to self-feed from the shake-out at the 
rate of 5 tons of hot sand per hr. Approximate 
temperatures ranged from 900 to 1,200 deg. F. 
(482 to 649 deg. C.) at the inlet, and the sand 
was cooled to 200 to 230 deg. F. (93 to 110 
deg. C.) at the discharge. Sand was then fed 
on to a rubber belt without injury to the belt. 


Relation of Air to Water 


It is very important that the amount of air 
handled shall have a direct relation to the 
amount of water added, when it is desired to 
get efficient cooling of the sand. It has been 
found that if sand can be cooled, before 
storage, to approximately 125 deg. F. (51 deg. 
C.), it may then be mulled, aerated and 
ordinarily delivered to the moulders at tempera- 
tures between 90 and 100 deg. F. (32 to 38 deg. 
C.), which for most practical purposes appears 
to be satisfactory. Some difficulty might be 
found in obtaining as low a temperature as this 
in extremely hot weather, but there are only a 
few days in the year when the temperature of 
the ambient air would be such as to appear to 


machines. If the castings are round rather than 
flat, no flights appear to be necessary, but where 
flat castings predominate, some form of inter- 
rupter is very desirable. 

About midway in the length of the unit, there 
is an outer housing. Underneath this housing, 
the sheli and its liners are perforated with 
holes to permit the removal of air drawn into 
the cylinder. This also serves as an easy place 
to separate the sand from the castings. The 
sand is practically all freed from the casting 
after one-half of the travel needed for cooling 
the casting. 

Fig. 6 shows an actual test made on one of 
these machines when it was handling approxi- 
mately 18 tons of castings per hr., the average 
weight of such castings being about 2 Ibs., 
representing a wide pattern variety. The unit 
is > a foundry doing jobbing and contract 
work. 


SAND STORAGE 


The author was requested to submit his ideas 
on sand storage bins as a part of this Paper. 
The author is assuming that steel is the material 
to be used in making the bins. There are a 
number of places where wood or concrete have 
been used, but, in general, if sand must be 
stored, a foundryman expects that it will be in 
a steel bin. Three distinct questions must be 
considered in this connection. Accordingly, 
this discussion is divided as follows: (1) Storage 
of shake-out sand or dry sand; (2) tempered 
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sand storage; (3) storage of tempered sand in 
moulders’ hoppers. Each of the above repre- 
sents a separate problem. 


Storage of Shake-out Sand 

In approaching the foundry sand-handling 
problem, for many years the author’s company 
has consistently recommended that the main 
storage bin, for any sand system, should be 
capable of holding at least a 2-hr. supply of 
tempered moulding sand. The reason for this 
is the fact that sand will season after the 
moisture has been added; if it remains in a 
compact pile for at least a 2-hr. period, it will 
improve in condition, due to better distribution 
of the moisture over the smaller particles of 
sand in the system. 

The variation in requirements of moulding 
sand in foundries is very wide. The author has, 
within the past few weeks, found shops work- 
ing with a moisture content as low as 1.3 per 
cent., and using a comparatively fine grain 
sand, while other foundries have been found 
operating with a moisture content up to as 
high as 8 per cent. with sand not much finer 
than that mentioned with the lower content. 
A great many plants are now operating under 
3 per cent. moisture. 

However, the average grain size of the 
various grades of sand does have quite an in- 
‘fluence on the amount of moisture necessary to 
get similar working conditions. Perfectly dry, 
pure silic# sand will flow on an angle of 
approximately 35 deg., whereas silica sand 
mixed with from 15 to 30 per cent. fine clay, 
even though dry, would tend to arch and not 
slide, even on an angle of 45 to 50 deg. The 
storage of dry sand does not present many 
serious obstacles. In general, the amount of 
clay mixed with moulding sand will determine 
the flow angle of the material. On account of 
the variable nature of sands, and of moulding 
sands in particular, conservative practice in re- 
spect to such bins is recommended. 


Tempered Sand Storage 

The addition of moisture increases the 
problem of handling sand to such an extent 
that the author’s firm has made it a rule to set 
the minimum angle for tempered sand bins at 
60 deg. to the horizontal, and an effort has been 
made, as far as possible, to limit the hoppering to 
two surfaces, with a minimum angle of 60 deg. 
to the horizontal. This applies, of course, to 
tempered sand, such as is used in grey iron or 
malleable moulding. It also has been found 
desirable to have the inside of the hoppers per- 
fectly smooth, using countersunk rivets or 
welding. 

The minimum size of openings in the bottom 
of bins is of much importance. In bins of over 
50 tons’ capacity, no attempt is made to remove 
tempered moulding sand with an opening less 
than 18 in. wide. For the purpose of getting 
removal of sand over the entire area of the bin 
simailtaneously, a patented type of feeder has 
been designed which has worked very satis- 
factorily on damp moulding sand. 

The feeder in question consists of a series 
of parallel, horizontal bars with one end of each 
supported from the bottom of the hopper itself, 
while the opposite end is carried on a recipro- 
cating member, in turn supported on stirrups. 
These stirrups force a sort of compound motion 
which has the effect of breaking the arch that 
tends to form in the hopper. As the recipro- 
cating member approaches the end of the 
travel, the stirrups carry to the highest point; 
and as it swings back to the centre, it is in a 
lower position. This compound motion has the 
effect of getting very good distribution from the 
bottom of a hopper and drawing sand from 
the entire area of the hopper simultaneously. 

Other methods have been used for removal of 
sand from hoppers, particularly the use of 
apron feeders. The general effect of an apron 
feeder is to draw sand from the farthest point 
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in the bin, which produces a very bad con- 
dition if return sand is being put into the bin 
at the same time as prepared sand is being 
drawn from the bin. This results in merely a 
recirculation of the return sand, as it will flow 
to the lowest opening in the bin and will be 
drawn from the back end of the bin continu- 
ously. However, some improvement has been 
accomplished by placing a series of diaphragms 
at varying heights above the conveyor. 

A number of engineers have felt that the 
proper way to remove sand from large storage 
bins was by the use of gates and weigh or 
measuring hoppers, either stationary or mounted 
on larry trucks. Such an arrangement does not 
permit drawing from the entire length of the 
bin, but if a large number of gates is used, this 
desirable result may be approximated. One of 
the objections to this type of bin is the in- 
creased head room required, and in most hand- 
ling installations “head room” is one of the 
things hardest to obtain. The engineer is either 
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AGE WEIGHT OF THE CASTINGS BEING 2 LBS. 


required to keep under an existing roof or, as 
frequently occurs, he is asked to keep under a 
travelling crane or some other obstruction. 


Storage Bins 


Storage bins for tempered moulding sand, 
even if they are limited to two sloping surfaces, 
have a tendency to accumulate sand on the 
side plates in the form of a half oval, extending 
from the outlet at the bottom to a point slightly 
above the point where the sloping surface meets 
the vertical surface of the upper part of the 
bin. If the bins could be emptied every day, 
this might not cause much difficulty. If, how- 
ever, as is frequently the case, the sand lies dor- 
mant from Thursday or Friday to the follow- 
ing Monday or Tuesday, it seems to cement 
itself on the sloping sides and reduces the active 
capacity of the bin. 

It is recommended that men be sent into these 
bins as frequently as twice a month, using bars 
to loosen this caked sand from the plates. The 
author knows of no way to prevent some accu- 
mulation, but the use of lacquer, glass or stain- 
less steel liners does promise some relief. 

From an operating viewpoint, the one mis- 
take most frequently made in the design of 
sand-handling systems is cutting down on the 
amount of storage; and after nearly 30 years 
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of effort in persuading foundry managers to 
provide ample storage capacity, the author is 
still frequently told that the owner cannot 
justify the additional expense. Further, it is 
rare indeed that returned shake-out sand in a 
foundry is commercially dry, and so the 
foundry must be prepared to handle it with a 
variable amount of moisture. Therefore, design 
should follow the practice of tempered sand. 


Storage of Sand in Moulders’ Hoppers 


Moulders’ hoppers must be constructed with 
due reference to the size of moulds which are 
to be served; and they must be arranged so that 
the flasks may be readily put on and removed 
from the machine. 

For snap-flask work, and work where the 
machine may be serviced by hand by either one 
or two men, it is possible to mount a moulders’ 
hopper directly over the machine and provide a 
gate on the lower part of the hopper of the 
proper size to fill the flask to be used on the 
particular job. In such cases, a hopper with 
three vertical sides and one inclined side is re- 
commended. The angle of the inclined side 
should be in any case more than 60 deg.—pre- 
ferably 65 deg. or even 70 deg.—where the 
height above the moulding machine permits. 

Where larger work is concerned, and a hoist 
must be used to put the flask on the machine, 
it is not possible to put the moulders’ hopper 
over the machine. In such cases, it is frequently 
desirable to have the bin designed as above, 
with one or not more than two sloping sides, 
and a counterweighted shute to help to direct 
the flow of sand over the flask. In some of 
the heavier work, it facilitates operations to 
have the gate and shute operated independently 
by means of air cylinders. 

The use of vibrators to help in the discharge 
of sand from moulders’ hoppers is, in the main, 
unsatisfactory. If the vibrator is set to operate 
before the gate is opened, the tendency is to 
pack the sand more tightly in the hopper. There 
is a tendency in ordinary steel hoppers for 
the damp moulding sand to build up on the 
sides of the hopper. This is due to the natural 
tendency to form oxides on the surface of the 
bin, due to the moisture and to a certain amount 
of air which are present in the sand. 

To overcome this, certain types of coverings 
have been resorted to, with some resulting im- 
provement. The latest information indicates 
that certain lacquers which are impervious to 
moisture give fairly good results, as also is the 
case where stainless steel liners have been used. 
In some instances, liners of plate glass (skylight 
glass reinforced with wire netting) are used. 

Bin Design 

In general, all bins should be designed so that 
the stiffeners and columns carry the entire load, 
the steel plate being used merely to make the 
bin tight, and not to carry the load. Standard 
design for structures applies generally to bins, 
although for the most part, no account need be 
taken of wind pressure or resistance, as most 
of the bins are placed inside buildings. How- 
ever, care should be taken that the bin structure 
be designed to meet the condition of loading 
unequally, which frequently happens in sand 
plants. One end of the bin may be filled to 
the top, while the other end may seemingly 
contain nothing. This frequently produces 
critical distortion stresses. 

Large moulders’ hoppers are frequently pro- 
vided in heavy moulding work, and it has been 
found desirable to place apron feeders under 
such hoppers. In some cases, as many as three 
aprons, having widths of 42 in., have been used 
to fill a flask in a short time. This particular 
flask had a length of 18 ft. and a width of 
about 44 ft. This flask is filled by the equip- 
ment in about 6 sec. Such hoppers can ‘be 
arranged with minimum angles and can be 
emptied quite satisfactorily. 
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Some Observations on 
Contraction in Grey 
Cast 


We reproduce below written discussion upon 
Mr. E. Longden’s Paper on “ Some Observations 
on Contraction in Grey Cast Iron,” which was 
one of the seven Papers that were to have been 
presented at the projected conference in Chelten- 
ham of the Institute of British Foundrymen. 

Mr. V. C. FAULKNER (Past-President of the 
Institute) wrote: A really valuable contribution 
has been made by Mr. Longden’s researches, 
not only to the practical adjustment of contrac- 
tion allowances to be made when making pat- 
terns and moulds for large castings, but also 
to the theoretical aspects of the subject. In 
connection with the test procedure, it is con- 
ceivable that improvements might be effected 
by using bars of Invar metal, as that metal does 
not expand, instead of mild steel and by insert- 
ing balls between the rods and the tube, to act 
as a bearing. The author’s view of these aspects 
would perhaps be of general interest. 

Mr. E. LONGDEN wrote in reply:—The sug- 
gestions put forward for implementing the test 
procedure are very welcome; they afford an 
opportunity to explain phases not yet disclosed. 

The possibility of employing a metal with a 
low coefficient of expansion exercised my mind 
very early in the experiments—some five years 
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to give the consistency of a regular expansion 
rate, according to the temperature gradient, 
which would be identified and allowed for when 
committing figures to the curves on the graph. 

The second suggestion, by Mr. Faulkner, 
“that balls be inserted in the space formed by 
the outside of the rods and the inside of the 
tubes to act as a bearing,” will receive attention 
in future tests. At the same time there was no 
evidence that the frictional resistance of the rods 
in the tubes had affected the results obtained. 
The rods are quite loose in the tubes and free 
to move, without hindrance, at the behest of 
the casting. 

It may be of interest to outline a simple 
method adopted to take an additional automatic 
record of the movement of the casting. This 
record was taken at the same time as the 
measurements outlined in the Paper. The 
sketch (Fig. A) illustrates the scheme adopted :— 


(A) Casting. 

(B) Rod tube. 

(C) Rod for recording movements of the 
casting. 

(D) Socket holder for the black lead pencil 
(E), which is welded to the rod (C). 

(E) Lead pencil. 

(F) Slide, fastened to the rod (C). 

(G) Weight, fastened to the rod (C). 

(H) Baseplate. 

(I) Slideway for slide (F). 

(J) Recording paper, gummed to the base- 
plate (H). 
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Fic. A.—METHOD OF OBTAINING 


AUTOMATIC RECORD OF MOVEMENT OF CASTING. 


back. With this object in view, I later tried 
an alloy of nickel and iron, of similar composi- 
tion as compounded for Invar metal, but I 
abandoned the use of this special alloy because 
the temperatures dealt with went beyond the 
range at which the alloy reactions caused a can- 
celling of volume increase. It was also found 
that the alloy test rod became embrittled, result- 
ing in partial fracture at the juncture where the 
rod entered the metal of the casting, indicating 
intercrystalline failure. This failure would be 
due to subjecting the nickel alloy to the very 
high temperature of the face of the molten 
cast iron of the casting. 


The peculiarities of Invar and similar alloys 
are that, while steel expands and contracts 
normally, the special alloy shows little or no 
volume increase over a restricted and compara- 
tively low range of temperature. This range of 
temperature appears to correspond with the 
magnetic transformation period, which is com- 
plete at about 220 deg. C., depending upon the 
composition of the alloy. Thus the volume 
change is neutralised by the magnetic trans- 
formation. But at lower and higher tempera- 
tures both expansion and contraction are 
experienced. 


It was, therefore, decided to revert to the use 
of mild-steel rods, which could be relied upon 
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RECORD UsING 
METHOD SHOWN 
IN Fic. A. 


(K) The weight for measuring the variations 
in the gap (L). 

(L) Gap which discloses expansion and con- 
traction movements as described in the Paper. 

The movements of the casting were recorded 
by the pencil on the paper. When the pencil 
moves away from the mould an expansion is 
recorded, and when towards the mould contrac- 
tion. Since the pencil must traverse a section 
of the pencilled line more than once, however, 
because of the expansion and contraction 
phenomena, the changes could only be detected 
by the density of the pencilled line, along with 
the attention paid by the person recording the 
times of the changes on the paper on which a 
measuring scale was drawn. An example of a 
record so obtained is shown in Fig. B. 


The method outlined was used on several 
occasions to check the general method of follow- 
ing the volume changes, as explained in the 
Paper. 

There is no doubt that clockwork mechanism 
could be devised to record the movements auto- 
matically, although the period over which a 
large casting cools is of long duration; but, 
whatever mechanism is employed, the records 
would be no more reliable than those obtained 
in the simple and, perhaps, empirical manner 
explained in the Paper and in these notes. 
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Case-Hardening 
REACTIONS IN PACK CARBURISING 


The following notes relate to the reactions 
which take place during pack carburising 
and are extracted from a complete survey of 
the theory and practice of case-hardening by 
E. G. MAHIN in two recent issues of “ The Iron 
Age.” Fundamentally, states the author, the 
reactions occurring during the operations of 
pack carburising appear to be quite simple. The 
steel to be case carburised is packed in a suit- 
able metal container so as to be entirely sur- 
rounded by a carbon-containing material in 
granular form. The cover is luted in such a 
manner as to prevent excessive interchange of 
box gases and air, the assembly is then brought 
to the desired temperature, and it is there main- 
tained until a case of predetermined depth and 
character is produced. 

When heated in air or in pure oxygen, carbon 
forms both carbon monoxide and carbon di- 
oxide. The first will impart carbon to iron 
or steel when at a _ sufficiently high tem- 
perature, the second will remove carbon from 
steel. The first is therefore a carburiser, the 
second a decarburiser. 

In an enclosed space, such as the carburising 
box, the oxygen of the air which bathes the 
steel piece and the carburiser granules begins 
to combine with carbon as the temperature rises, 
very slowly at first but more rapidly at higher 
temperatures. Both oxides of carbon are formed 
and the ratio of the concentrations of these two 
gases is a function of temperature. Considering 
the opposing actions of the two oxides of 
carbon, as just stated, it may be seen that the 
matter of carburising temperature is one of 
great importance. 

Assuming that carbon monoxide is the active 
carburising agent, the various stages in the pro- 
cess may be indicated as follows :— 

(1) C + O; (atmosphere) > CO., in the lower 
temperature ranges. 

(2) CO. + C <=> 2CO as the temperature 
rises. This is a reversible reaction, coming to 
equilibrium of the two gases at relative con- 
centrations which depend upon the temperature. 

(3) CO dissolves in the surface layer of the 
steel, the iron being now in the gamma modi- 
fication, capable of holding carbon in solid 
solution. In this solution: 

(4) 2CO <> CO, + C. Again this is a 
reversible reaction, which proceeds toward the 
right because of the return of carbon dioxide 
to the surrounding space and because the ele- 
mentary carbon remains in the solid solution, 
austenite, and continues to diffuse into the steel, 
away from the surface. 

The carbon dioxide formed in reaction (4) 
reacts with carbon of the carburising com- 
pound: 

(5) CO, + C <=> 2C0. 

Reactions (2) and (3) are seen to be the same, 
and reaction (4) is the same reversible change, 
written in the opposite direction. Continued 
carburisation depends upon keeping the equili- 
brium of reactions (2) and (5) shifted to the 
tight, in the space surrounding the steel, and to 
the left in reactions (3) and (4), within the body 
of the steel. The first condition is obtained by 
having a large excess of carbon in the box and 
by keeping the temperature sufficiently high; the 
second by continued diffusion of carbon in solid 
solution, away from the surface and toward the 
core of the piece, and by return of carbon di- 
oxide to the surrounding space. 

The entire process, once started by formation 
of sufficiently high concentration of carbon 
monoxide, is thus a continuous one, so long as 
an adequate supply of solid carbon is available 
and until the iron has reached a condition of 
saturation with carbon. In practice the end is 
never reached by either of these causes. 
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Technique of Combustion in a Cupola 
By J. GOFFART 


Report taken from a series of Papers presented by the author to the Technical Committee of the 
Belgian Foundry Technical Association which have taken into consideration the whole of the problems 
associated with the cupola. 


Combustion of Coke 

The cupola being an apparatus for the simple 
remelting of metal charges placed therein, the 
economy of its use depends very largely upon 
the rational use of fuel. Taking a cupola 
actually melting, in the tuyere area abundant 
fresh air making contact with incandescent coke 
burns the latter completely according to the 
equation:— 

C+ O, + 4N: > + + 97°6 cals. 


In this area, there is necessarily a large excess 
of oxygen. Thus the tuyere area is strongly 
oxidising. This excess oxygen, progressively, as 
it rises in the stack, encounters fresh quantities 
of coke and undergoes the same reaction and 
by so doing increases the surrounding tempera- 
ture, since this oxygen is now preheated by the 
combustion which took place lower down. 

There will necessarily come a moment when 
all the oxygen introduced will have reacted with 
the coke to form CO,. At this moment the tem- 
perature will be at a maximum. The above are 
the conditions of complete combustion. Such 
ideal conditions are not allowable. The CO. 
derived from the complete combustion of the 
coke, in contact with an excess of fuel, reacts 
according to the equation:— 


CO, + C+ 2CO — 39 cals. 


This is an endothermic reaction which chills con- 
siderably the surrounding region since it absorbs 
40 per cent. of the heat generated by the com- 
bustion to CO.. 

From the above, the necessity is shown of 
knowing the position of the zone of complete 
combustion in relation to the plane of the 
tuyeres. It is upon this knowledge that the 
principles of the utilisation of the cupola should 

based. 
Beldon’s Tests* 


These tests were made in a cupola of 27 in. 
internal diameter provided with four tuyeres 
8 in. by 3 in. and blown by Roots blower giving 
28 cub. m. of air at 9 in. of water. This cupola 
was charged with coke only and the upper level 
was maintained at 74 in. above the tuyere level. 

In this cupola, a series of levels, A, B, C, D 
and E, of Table I, situated respectively at 1, 7, 
9, 19 and 27 in. above the upper plane of the 
tuyeres were first considered. Later, three con- 
centric cylinders of respective radii 0 (that is to 
say, the same radius as the cupola) 44 and 9 in., 
numbered 1, 2 and 3 in Table I, were also 
envisaged. 

At the fifteen points indicated as being the 
intersections of the levels and the concentric 
cylinders, various experiments were made using 
methods which will not be enlarged upon. 

(A) First of all gas analyses which are set 
out in Table I were taken. 

From an examination of Table I the following 
conclusions can be drawn:— 

(1) The CO, decreases when one goes from 
the centre to the edge of the cupola for the 
two lower levels A and B, whereas, on the con- 
trary, it increases from the centre to the outside 
for the three upper levels. When the pathway 
up the cupola is traced, the quantity of CO, in- 
creases, reaches a maximum, and then decreases. 
This maximum is different for each cylinder and 
attains the greatest height the farther it is re- 
moved from the centre (at B for 1, at C for 2 
and at D for 3). 

(2) The oxygen decreases as it rises up the 


* Trans. A.F.A. 


cupola. It is at a maximum along the wall of 
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ally decreases. For level B, it is at a minimum, 
except against the wall, then it increases to give 
the highest figure at the centre of the cupola on 
level E. 

(B) Starting with these analyses, one can cal- 
culate the degree of completion of the combus- 
tion for each of the fifteen points studied, in 
the following manner. It is well known that 
the combustion of 1 cub. metre of O, at 0 deg. 
C. and 760 mm. of Hg gives 4,320 cals., when it 
produces CO., and 2,650 cals. when it produces 


the cupola, and its highest content is found in CO 


the neighbourhood of the tuyeres. 


(3) The CO decreases, generally speaking, as 
one goes from the centre to the edge of the 
cupola in the same horizontal plane. When 
the pathway up the cupola is followed, it gener- 


If an analysis of the gas be established, the 
percentage of free oxygen and oxygen combined 
as CO found therein can easily be calculated 
volumetrically. For example, in the analysis 
B2, which gave O, 0.3 per cent., CO 12.9 per 
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Courbe limite supérieure pour f=85. 


Courbe limite inférieure pour f=85. 
Lignes des temperatures maxima. 
Limite inférieure de la zone chaude. 


Upper limit curve for f=85. 
Ligne de combustion la plus compléte. Line of most advanced combustion. 


Lower limit curve for f=85. 
Lines of maximum temperatures. 
Lower limit of the hot zone. 


Niveau superidure des tuyéres. Upper level of tuyeres. 


Taste I—Cupola Gas Analysis (Beldon). 


co, | CO, 
Levels Cylinder No. Cylinder No. Cylinder No. 
E 8.5 10.1 15.2 0.0 0.0 0.1 19.9 17.1 6.8 
D 9.8 11.5 16.9 0.0 0.0 0.4 18.1 15.4 4.8 
Cc 11.9 12.8 15.0 0.1 0.1 4.9 14.4 13.2 1.0 
B 13.1 12.5 11.5 0.1 0.3 78.9 12.4 12.9 0.5 
A 12.0 10.3 4.5 0.2 2.1 « 15.8 14.2 14.0 Ss 0.2 
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cent. and CO, 12.5 per cent., then for 100 area through joining up the points where ¢ is 
volumes of O, in the gas, there is 1.6 per cent. at a maximum. The formation is once again 
of free oxygen and 33.4 per cent. combined as an inverted cone closely resembling that given 
CO. From the above one can calculate the by complete combustion. It is shown in Fig. 1 
heat Q, produced by 1 cub. m. of O, yielding at the side marked I by the line ¢ d plotted 
a gas mixture of the composition given by the from the values 205, 244 and 283 of t. The 
analysis. If x is the percentage of free oxygen apex of the cone lies between planes A and B. 
and y that of the oxygen existing in the CO, It should be noted, however, that experi- 
then one measurements have not been taken— 
7 100 — (x ecause of practical difficulties—in exactly the 

Q= 700 2650 + one ty 4320 same positions, yet there is no need to be 
astonished because of the related duality in the 

In the example B2 already cited, x = 1.6 and y maxima of the two phenomena—complete com- 
= 33.4. Therefore bustion and maximym temperature. Actually 


33-4 100 — (1°6 + 33°4 the two cones ought to be identical. 
Q= 100 2650 + 100 ) 4320 The determination of the melting zone will 
= 3,693 cals. present no difficulty if it be defined as the zone 


in which the combustion is sufficiently active 
By this formula, the quantities of heat and the temperature sufficiently high to allow 

liberated at each point envisaged are known. If the charges to be melted. 

a relation is established with the maximum heat It will suffice if a part of the upper limit 

available, say 4,320 cals., corresponding to com- curve (e, f) and the lower (g, h) be drawn be- 


TaBLE II.—Values of x, y, Q and f in Various Positions in the Cupola. 


Plane Cylinder No. Cylinder No. | Cylinder No. Cylinder No. 

1 2 | 3 1 | if 4 3 | 2 | 3 
E 0.0 | 0.0 | 0.5 | 53.6 | 45.9 | 18.2 | 3,425 | 3,555 | 4,002 | 79 82 92 
D 0.0 0.0 | 2.0 48.0 40.0 12.2 | 3,520 | 3,650 | 4,044 81 84 93 
Cc 0.5 0.5 24.0 37.4 33.8 | 2.5 | 3,670 | 3,775 | 3,246 86 87 75 
B 0.5 1.6 3.1 32.0 | 33.4 | 1.2 | 3,770 | 3,675 | 2440 | 87 85 56 
A 1.0 | 10.8 | 77.5 | 36.8 | 36.0 | 0.5 | 3,665 | 3,685 964 | 85 85 22 


plete combustion, there can be obtained, by tween which combustion is at least 35 per cent. 
again multiplying by 100, the percentage degree of the total combustion, and on the other hand 
of the stage of the combustion, the upper limit curve (i, j) and the lower (k, J 
Q- 100 between which the values ¢ are, for example, 

J per cent. = 4320 of the order of 185. 
- Pgs, Apart from these purely conventional con- 
which in the case of B2 gives clusions, it is possible to imagine two enveloping 
3,693 x 100 surfaces, an upper and lower, of the regions 
4320. 85 per cent. of the cupola defined by one or the other above 


limits. Th i i 
The diferent values y,Q and fare shown The, surface crow-hatched in Fig: 1 


in Table II, in which the values are proportion- : : : : 

ate to the temperatures existing in the areas 
examined. They are designated as ¢, in any ; 
units, for only their relative values are indicated. 
These values are set out in Table III and illus- 
trated in Fig. 1. 


Practical Conclusions from Beldon’s Tests 


In practice it is considered that the complete 
combustion of the coke takes place in a region 


TABLE III.—Relative Values of t at Various Positions in the Cupola. 


t | A B | C D E 
Between 1 and 2 + | 146 205 157 150 187 
Between 2 and 3 me 163 209 244 170 165 
Between 3 and the edge | 25 | 140 187 283 238 


(C) Between the points which have been capable of being defined by an inverted cone, 
studied, it has been possible to determine ex- the apex of which is centred in the middle of 
perimentally the quantity of heat given up in the cupola at tuyere level, and of which the 
1 min. by the means of a gas sampling apparatus connecting up with the wall of the cupola is 
consisting of a water-cooled copper tube with about 20 in. higher up. Granted that the posi- 
which the output with increasing temperature is tion of this ideal cone varies with cupola con- 
used. ditions, for an increased blast pressure will tend 

D) All the data have been recorded on to extend it, whilst any decrease will lower it. 
Fig. 1. : : For the same blast, a soft, easily burnt coke will 
_ Examination of this figure will furnish the extend the zone, whilst hard coke will tend to 
information sought, i.e., the melting zone, and lower it. It varies, moreover, from one cupola 
the surfaces of complete combustion and of to another in relation to the diameter. With 
maximum temperatures. equal blast pressure and the same quality of 

The surfaces of complete combustion, or, coke, a large cupola will have a lower cone 
better, the surfaces of the most advanced com- than a small one. Coke size also has an 
bustion, are yielded by joining all the points influence. Le Chatelier has stated that funda- 
where f is at a maximum. It is an inverted mentally the zone of complete combustion for 
cone, of which the half section is shown in any given furnace is roughly at a distance from 
Fig. 1 at the side marked II by the line a 5 the orifice for the introduction of the air equal 
plotted from the values of f 93, 87, 87. The to ten times the average dimensions of 
apex of the cone is on plane B. the coke. 

_ The surface of maximum temperature co- It is thus necessary to determine the zone of 
incides with the surface of maximum heat complete combustion for each cupola, taking 
generation, and is shown up by enclosing the into consideration the quality of the coke and 
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blast pressure. Moreover, it is shown up pretty 
clearly by the position of the maximum attack 
of the refractory after a blow. In any case, an 
effort should be made to carry out complete 
melting above the base of the cone in question, 
that is, in practice at the level of the plane D. 
This level, D, is moreover the one which pro- 
duces the greatest development of heat. 

If melting takes place too low down the 
cupola the iron will be burnt and not only 
scrap (metallic losses) will be high, but the 
cupola will no longer play its part as a remelting- 
without-change apparatus. To try to set up 
fusion higher up the cupola will be hopeless 
and will merely bring about a waste of coke 
for the CO. decomposes with an absorption of 
heat by contact with the extra coke and the 
temperature will not increase. Practically, it 
is necessary initially to charge the bed coke up 
to this level. 


How the Coefficient “ t”’ Varies 


The coffiecient ¢ varies with the length of the 
cylinder 3, its value increasing in proportion 
with the CO, content of the gas up to the plane 
D and remains about constant up to E, where 
it is still very high. Along the length of the 
cylinder 2, its value increases upxto C, decreas- 
ing up to D, and then remains constant up to 
E. Along the axis of the cupola, the maxi- 
mum is at B, and it wili be stable whilst passing 
through D and E, probably due to the effect 
of radiation in the peripheral regions. 

From the above, it can be concluded that the 
best melting zone, where there is high tempera- 
ture associated with freedom from oxygen, is 
that bounded by the planes D and E and is 
about 8 in. deep. 

From this two conclusions can be drawn:— 
(1) Melting coke shovelled in with each iron 
charge should be positioned as horizontally as 
possible and should be about 8 in. thick; and 
(2) the quantity of material to be melted by 
each coke layer should be such in weight and 
quality that the quantity of coke used will be 
sufficient to melt and heat up to the requisite 
temperature. Moreover, all the coke burnt for 
the melting of the charge must be replaced 
by the coke introduced with the following 
charge and the level of the plane D of melting, 
that is, the level of the bed coke must remain 
constant. 

It seems desirable to stress the fact that the 
cupola not being an apparatus designed to effect 
complete combustion, but rather to produce hot, 
unoxidised iron, it is unnecessary to try to 
ascertain an absolute equilibrium between 
the coke furnished by the charges and the weight 
of the coke necessary to melt a charge and 
heat it up to the desired temperature. It is 
preferable slightly to increase the percentage of 
coke—in fact waste a little—rather than to have 
oxidised iron. Actually it is best strictly to 
maintain the thickness of each charge of coke 
at 8 in. 

If for any reason, an increase in the per- 
centage of coke is deemed necessary, it is best 
to effect this not by increasing the weight of 
the coke per charge, but by decreasing the 
weight of the charge. 


Actually, this action can be exaggerated, be- 
cause the temperature limit of the iron is quickly 
reached. Beyond this limit, if the weight of the 
charge be reduced, the contrary effect, cooling of 
the iron, is produced, because the metallic mass 
will no longer be sufficient to cool the com- 
bustion gases to prevent, by contact with the 
coke of the succeeding charge, the decomposi- 
tion of the CO, into CO. The combustion 
consequent thereon will take place nearer and 
nearer to the top of the cupola, which tends to 
convert the furnace into a gas-producer and 
not a cupola. If the proportion of still com- 
bustible coke reaching the melting zone is 


(Continued on page 28.) 
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Processing and Surface Treatment of 
Aluminium Castings” 


I—PROCESSING 


Before examining in detail the various tech- 
niques included under the title of this account, 
some preliminary explanation of the ground to 
be covered may not be out of place. Processing 
is essentially linked to “surface treatment,” but 
under the former will be considered techniques 
which, whilst sometimes resulting in the casting 
acquiring an appearance characteristic to the 
method employed, are nevertheless designed to 
produce more penetrating effects, even though 
‘heir ultimate purpose be to obtain some useful 
modification of the surface condition of the 
metal, this, in turn, undergoing as a rule a 
corresponding modification in its physical or 
mechanical properties. As will be shown sub- 
sequently, surface changes of this nature may 
be presumed sometimes to affect the mechanical 
properties of the entire mass of the alloy. 


Factors Modifying Cast Surfaces 


The surface of an aluminium alloy casting 
will tend to vary according to the particular 
process by which the casting has been produced, 
and, to a smaller extent, according to the alloy 
of which it is made. Such surface variations 
may tend to impose limitations upon the type 
of processing or surface treatment which may 
usefully and economically be applied to the 
work. Thus, the comparatively coarse surface 
of a sand-casting will usually require a consider- 
able amount of mechanical finishing before it is 
suitable for anodic treatment; a gravity die-cast- 
ing, on the other hand, possessing, as it does, a 
relatively smooth, dense (chilled) skin, is much 
more economical to treat in this way. Where 
the final finish is to be of a straightforward 
mechanical nature, the pressure die-casting com- 
monly entails less pre-working than either the 
sand-casting or gravity-casting and, if not 
destined for use in the condition in which it 
is ejected from the die, exhibits in general a 
surface smooth enough to take at once the final 
stages of the polishing and buffing cycle. 


Effect of Alloy Composition 


Alloy composition may exert an influence on 
the type of finishing process selected, or upon 
the readiness or otherwise with which the desired 
finish may be attained. So, for example, those 
alloys containing notable percentages of heavy- 
metal additions, the 12 per cent. copper alloy 
for instance, are not suitable for decorative 
anodising, whilst alloys such as Y-alloy which, 
in the cast form, are difficult to obtain entirely 
free of porosity, may prove troublesome on 
purely mechanical grounds, such porosity being 
particularly unwelcome where it is desired to 
produce, say, a bright chromium finish by 
deposition. 


Selection of Alloy and Casting Method 


It is at once apparent, therefore, that in 
selecting an alloy and a casting technique for 
any particular component, due regard must be 
paid to the ultimate finish desired upon the work. 
Alternatively, if alloy composition and casting 
technique be incapable of adjustment to circum- 
stances, then on grounds of economy alone it 
may prove wise to investigate beforehand the 
possibility of obtaining the finish called for. 
Reference to these factors is essential, for par- 
ticularly where the casting is despatched from 
the foundry for final treatment by an outside 
concern, say for anodic oxidation and dyeing, 
endless difficulty, disappointment and unecono- 
mical charges may well be needlessly incurred. 

Whatever treatment may be required, and for 


* Extracted by permission from “ Aluminium Technique,” a 
house organ of Aluminium Union, Limited. 


whatever purpose the casting is to be used, it 
is rarely that, in the comprehensive range of 
casting alloys now available, a suitable com- 
position cannot be found to satisfy the demands 
of the moment. Wherever doubt on these points 
exists, it is advisable to consult both concerns 
supplying casting alloys and those undertaking 
surface treatment. 


Mechanical Methods 


Particularly in the case of certain sand-cast- 
ings, or in castings produced i in alloys possessing 
special mechanical properties, but deficient in 
those qualities which make for easy casting, 
some degree of surface porosity (with or without 
internal porosity) may obtain. Frequently, this 
defect is eradicated by the application of 
mechanical finishes which remove the defective 
skin or which cause surface flow of the metal 
and the closing of the pores. Careful peening 
may also often be usefully employed for the 
same purpose, and may be a method for obtain- 
ing, simultaneously, on heavy or more or less 
flat castings, various ornamental hammered 
effects. Even with relatively brittle casting alloys 
satisfactory results in these directions may be 
obtained by the use of suitable hand or air- 
operated punches or caulking tools, although 
care must be taken to avoid exfoliation and 
“ breaking away” of surface metal. 

It is, however, not possible to deal with macro- 
scopic surface cavities in this way, and recourse 
must be had to more radical methods. Large 
holes may be drilled out, tapped, and threaded 
plugs (preferably, if possible, of the same com- 
position as the casting itself) inserted; these are 
then peened to ensure their permanent location, 
and afterwards ground off flush. 


Welding Techniques 


The practice just suggested, whilst long recog- 
nised as standard for many types of work, is, 
at its best, fraught with many serious disadvan- 
tages. It is rarely possible to produce “ in- 
visible” surface repairs in this way; inserted 
plugs tend to show up with disconcerting clarity 
on a plane, bright, unornamented surface, par- 
ticularly after weathering, for moisture (and 
corrosive media associated with it) tends to be 
drawn in by capillarity between the plug and 
the surrounding metal (which can never be 
brought absolutely into permanent contact), 
hence localised chemical attack is promoted. In 
any case, whether the plug be of a composition 
the same as or different from the casting, differ- 
ential etching will inevitably occur. 


Welding 

These disadvantages are largely avoided by 
“burning on” metal by the gas- or arc-welding 
method. The conditions to be observed when 
carrying out this procedure are, broadly, those 
required for recognised welding practice. A 
sound, pore-free run is required, but as the de- 
posited metal is not as a rule required to possess 
any special mechanical strength, considerations 
which limit technique and the alloys which may 
safely be employed in welding proper, are 
usually of secondary importance. As far as pos- 
sible a filler of the same composition as the 
casting itself is employed, the cavity to be filled 
being opened up and freed from cinder, after 
which metal is run in with the aid of any of 
the usual welding fluxes. 

Where the defect to be made good is of 
especially massive size, the work assumes the 
proportions of a normal welding operation, and 
all the precautions necessary in this connection 
with aluminium must be observed, especially 
those regarding pre-heating of the work and the 
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avoidance of heating stresses. Particularly for 
smaller cavities demanding repair by welding, 
the arc method with special coated electrodes 
has much to recommend it, as the heating effects 
may be localised closely to the defective spot. 
It might be expedient to note that work such 
as this requires considerable aptitude and should 
under no circumstances be entrusted to other 
than operatives skilled in light-alloy welding. 
Early “ Burning-on ” Process 

An earlier “ burning” technique for repairing 
surface defects in castings, and one which still 
finds limited application in certain trades to-day, 
consists in building up around the site of the 
cavity a wall of moulding sand, the interior 
diameter of which is about } in. greater than 
that of the spot to be repaired. Into the sand 
wall is cut a “run-off” by means of which 
excess metal escapes. 

A slight excess of the appropriate alloy (e.g., 
a part of a discarded riser from the casting 
being treated) is run down in a ladle and 
strongly superheated (800 deg. C. and over). 
The metal, once it has attained the required 
temperature, is now slowly poured into the 
cavity and allowed to fill the walled area and 
overflow through the “run-off.” In a short 
while, the immediate surface of the cavity will 
itself be melted by the strongly heated added 
metal flowing over it; this fact may be ascer- 
tained by gently prodding with a fine wire. 
When such melting has occurred, the poured 
metal may be presumed to have adhered to the 
body of the casting. The pool is allowed to 
solidify and cool to room temperature, after 
which it is ground off flush. This process is 
applicable to large ornamental sand-castings, 
statuary for instance. 


Use of Special Soft Solders 

A suggested variant of the “ burning-on” 
process for the improvement of defective 
surfaces on aluminium castings consists first in 
“tinning ” the well-cleaned surface of the cavity 
with a soft solder suitable for use on aluminium 
(for example, an alloy containing up to 75 per 
cent. of tin, 20 per cent. of zinc, 3 per cent. of 
copper, and up to 0.5 per cent. of aluminium is 
recommended); this is used in conjunction with 
a soldering bit provided with a “ scraper” edge, 
and a suitable flux, and is rubbed on to the 
required spot on the light-alloy surface until 
the latter is “ wetted.” This being done, a 
similar solder, containing however up to 10 per 
cent. of aluminium and up to 1.5 per cent. 
of copper, and softening at about 250 deg. C. to 
give a pasty mass, is now “wiped” in in the 
softened state with a spatula. This soldering 
device will be safe only if the tinned part is 
either now exposed to corrosive agent or safely 
protected by paints or lacquers. 

Rectification processes demanding the sub- 
jection of the casting to elevated temperatures, 
even though these be very localised, can be 
carried out with perfect safety only if the fullest 
details be known regarding the composition of 
the alloy, its condition (whether as-cast, solution- 
treated, or solution-treated and aged) and the 
ultimate use to which the casting is to be put. 
If the work be inadvertently heat-treated before 
processing, the useful properties conferred by 
the former treatment must inevitably suffer to a 
greater or less degree. As a rule, however, 
minor welding operations of this nature will not 
interfere with subsequent heat-treatment. 


Building Up By Metal Spraying 

When considering the building up of defective 
surfaces, it will be recalled that considerable 
success has been achieved in the treatment of 
ferrous (and certain non-ferrous) alloys by 
means of the metal-spraying technique; the wire- 
fed pistol appears to be specially favoured for 
this particular process. A similar technique 
adapted to light alloys is not as yet favoured 
mainly because aluminium foundries are seldom 
equipped with metal-spraying equipment. 
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Effects of Foregoing Methods 


The processing methods so far described are, 
with the possible exception of caulking, spray- 
ing, and perhaps complete resurfacing by weld- 
ing, all liable to produce surface heterogeneity, 
which is more than likely seriously to interfere 
with bright decorative anodising, and will almost 
certainly render hopeless any attempt to obtain 
a successful anodised and dyed finish (although 
a somewhat non-uniform matt-black finish of 
utilitarian, if not of decorative, value might be 
achieved). Similarly, purely chemical treat- 
ments, such as those to be detailed subsequently, 
will also be affected although, in general, to a 
lesser degree. Electro-deposited or painted coat- 
ings will, however, if the work has been correctly 
carried out, not be adversely affected by pre- 


treating the surface of the casting in the manners 
discussed. 


Eliminating Possible Adverse Effects 

Purely mechanical finishes also, other than 
coloured or buffed surfaces, need not suffer as a 
consequence of any rectification processes to 
which the surface of the casting may have been 
previously subjected; indeed, if it be suspected 
that such “ improvements ” may otherwise, after 
a while, become too easily visible, it is ex- 
pedient, if possible, to select a finish giving 
diffuse reflection, a scratch-brush finish for ex- 
ample; local differences in the “colour tone ” 
or “texture” of the metal will then be 
effectually screened. On highly ornamental 
work, such precautions may not be necessary, 
the surface variations themselves exerting an 
adequate masking effect. 


Sealing Processes 

It may occur that certain castings exhibit 
general micro-porosity which renders them unfit 
for purposes demanding pressure-tight or water- 
tight qualities. Although not strictly speaking 
designed to improve the surface of such cast- 
ings, well-established sealing methods are avail- 
able by which this defect may be overcome. 
It must be emphasised that this treatment is not 
intended to facilitate the acceptance of poor- 
quality work; it is solely a means of over- 
coming, when necessary, a difficulty encountered 
as a result — of some particularly awkward 
feature of design, because of the inherently poor 
casting quality of certain alloys or, more fre- 
quently, because the casting is relatively thin- 
walled and is intended to act as a container for 
some “ searching ” fluid, such as petrol, alcohol 
or light mineral oil, seepage of which, due to 
capillarity, or change of pressure or tempera- 
ture, might interfere with the function of the 
unit enclosed in the container. 


Use of Sodium Silicate 


One method consists of immersing the pre- 
heated, thoroughly cleaned, grease-free casting 
in a strong hot solution of water-glass (sodium 
silicate) for a period of some hours, after which 
It is removed, dried and baked at about 300 
deg. C. The treatment is repeated according to 
a schedule known to give the requisite results 
on the particular work in hand. 

Although this system may yield satisfactory 
results, it does possess some notable dis- 
advantages. Thus, at any baking temperature 
to which a light-alloy casting may safely be 
subjected, sodium silicate does not yield a pro- 
duct entirely insoluble in water; hence, even 
though the finished and treated casting be subse- 
quently stove-enamelled or painted, the danger 
exists of moisture finding its way through some 
defective portion of the applied coating to the 
metal, whereupon the silicate may gradually be 
leached out, the casting ultimately being re- 
stored, locally, to its initially porous state; 
furthermore, corrosion of the metal may occur 
under these conditions, and rapid blistering and 
flaking off of paint or enamel is likely to 
eventuate. Again, during the baking process, 
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the silicate shrinks, hence it is difficult to be 
certain that all porosity is thoroughly eliminated, 
whilst, at the surface, particles of the absorbed 
salt may not be firmly embedded and, conse- 
quently, will tend to work out during painting, 
etc., and interfere with the quality of the final 
finish. 
Linseed Oil Sealing 

Oil sealing is, in general, more likely to yield 
satisfactory results, boiled linseed oil being the 
most widely used medium. The casting, per- 
fectly clean and free of all adherent swarf and 
grease, is first carefully heated in a suitable 
oven until it has attained a uniform tempera- 
ture throughout of 100 to 120 deg. C. It is 
then transferred immediately, whilst at this tem- 
perature, to the linseed oil, which is itself main- 
tained at a temperature of 100 to 110 deg. C.; 
care must be taken when immersing the work 
to avoid entrapped air. The casting is allowed 
to soak for 1 to 2 hours at this temperature, 
after which period it is allowed to cool down 


in the oil. 
Baking Technique 

When the oil bath ‘and its contents have 
reached room temperature, the casting is re- 
moved, carefully drained free of excess oil, 
wiped dry with a rag moistened in solvent 
naphtha, taking care, however, to avoid re- 
moving oil from the surface pores. It is now 
ready for baking, which is carried out at 100 
to 120 deg. C. for 48 to 50 hrs. in a stove 
fitted with suitable temperature control. To 
avoid expulsion of oil from the interior of the 
casting, the work should be brought gradually 
to stoving temperature, a period of 1 to 3 hrs. 
— suitable for the attainment of stoving 

eat. 

After the allotted stoving period, the casting 
is removed from the oven and cooled. If the 
requisite care has been taken at every stage of 
the operation, the casting should present a neat 
surface appearance, which in particular cases 
may be further improved by lightly rubbing with 
pumice or emery, always bearing in mind that 
undue removal of metal from the surface is to 
be avoided in order to eliminate the possibility 
of damaging the hardened oil “ seal.” 


Practical Considerations 


This method of oil-sealing may be applied 
to castings which have been chemically or 
anodically treated, but castings, when once oil 
treated, cannot afterwards be subjected to either 
of these two last-mentioned processes, nor can 
electro-deposited coatings be applied to them. 
The sealed casting may be left in the as-treated 
state, or may be painted or stove-enamelled as 
required. Castings which, after completion of 
the treatment cycle, are found to be still porous, 
may be re-treated; this is possible even after 
stove-enamelling, so long as one side of the 
work still presents a surface free from the 
applied coating, and provided that the soaking 
temperature recommended be adhered to. 


(To be continued.) 


Enamelling One-Piece Cabinets 


An American concern has set up a control of 
which the following are the main features: —One 
man is responsible for the adjustment of each 
enamel spray-gun. He adjusts each gun to suit 
the particular type of ware to be sprayed and no 
operator is ever allowed to alter the adjustment. 
When a continuous furnace was installed, the 
results of experiments made on a box-type furnace 
were supplied to the furnace designers. This 
enabled them to supply a furnace having complete 
and accurate control of twelve separate heating 
circuits by means of fifty-two different points in 
the preheating, firing and cooling chambers. A 
third feature is that each magnetic separator is 
thoroughly washed after the passage through it of 
100 to 150 galls. of enamel slip. It is stated that 
by these and other control methods re-spraying 
has been reduced to 8 per cent. 
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Technique of Combustion in a Cupola 
(Continued from page 26.) 


materially reduced, the cupola will no longer 
yield hot iron. 


Coke Percentage 


It now seems germane to ask the question 
“ How much coke is it necessary to charge into 
the cupola to melt 100 lbs. of iron?” Asa 
question it is obviously too vague. It is first 
necessary to state the temperature of the iron 
desired, the nature of the charge as to chemical 
composition, the shape, dimensions, homogeneity 
and chemical composition of the constituents of 
the charges. It is also of importance to take 
into consideration the degree of horizontality 
and regularity of the deposition of the charges. 
They constitute a formidable list of factors 
which prevent the giving of any precise reply. 


In 1854, the time of the first Wilkinson cupolas, 
20 to 22 per cent. of coke was the order of the 
day. At the Marquise works, in France, the 
manager, M. Guettier, reported that he had 
been able to reduce his consumption to 11 to 
12 per cent. About this time an Englishman, 
Moline, claimed an even larger reduction. An 
exchange of experiences showed that Moline 
could work with 7 to 9 per cent. and Guettier 
10 per cent. This consumption of 7 to 9 per 
cent. constitutes a record seldom since attained. 
It should be stated, however, that the resulting 
iron was cold and oxidised. However that may 
be, the figure of 8 per cent. establishes a mini- 
mum to wonder at without desiring to attain 
it, even with the better designs of cupolas now 
used, because in practice hot, fluid and non- 
oxidised iron is essential. 


Generally speaking, the objects to be 
sought are so to conduct a cupola that all the 
best conditions are taken into consideration, for 
by establishing a regular control it is possible 
to obtain very hot iron throughout the run with 
coke consumptions of the order of 8 to 10 per 
cent. 


Blast Pressure 


Fundamental calculations based on chemistry 
show that for a coke of average composition, ten 
cubic metres of air (10 to 12 cubic metres yield 
a slight excess) are necessary to burn 1 kg. of 
coke. A six-ton per hour cupola working with 
10 per cent. of coke requires 6,000 to 7,000 cubic 
metres of air per hour (200,000 to 247,000 cubic 
feet per hour). 


This is the only logical basis for establishing 
blowing conditions. In other words, the 
quantity of blast controls the cupola. In the 
majority of works, it is considered sufficient 
to control only the pressure. Such methods 
are to be condemned, because it may happen 
that a blockage of the tuyeres may occur, 
through slag adherence perhaps, and thus the 
pressure increases in the tuyere belt whilst the 
volume decreases. If, on the other hand, a 
hanging of the charge should occur, the reverse 
action takes place. It may be said in passing 
that from this angle blowers are preferable to 
fans for cupola blowing. 


Fluxes 


In general limestone is used, larger rather 
than smaller pieces being preferred. The pro- 
portion is usually around 3 per cent. of the 
weight of the metallic charge. This ratio is 
quite illogical, for the limestone addition serves 
the purpose of fluxing the ash in the coke and, 
to a minor degree, to protect the iron against 
excessive sulphur pick-up. Thus the limestone 
should be calculated on the ash content of the 
coke, naturally taking into consideration the 
purity of the limestone. Its exact proportion 
(10 to 20 per cent.) can be deduced from the 
analyses of the coke and the limestone, allow- 
ing for a slight excess. 
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Sor High Quality 


The Stanton Ironworks Company Limited, Near Nottingham 
The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 


The increasing demand for high-strength close-grained 
iron castings calls for improved metal. In comparison with 
the accepted standards of the past, the modern high quality 
casting requires lower total carbon and phosphorus, with a 
closer range in silicon. The Ironfounder can now meet this 
demand at a reasonable cost by the use of Stanton-Dale 
Refined Pig Iron. 


Stanton-Dale is a pig iron of low total carbon, the 
graphitic carbon being uniformly distributed and of fine 
curly-flake formation. The close structure ensures remark- 
ably high strength with good machineability, and Tensiles of 
16 to 20 tons can readily be obtained when a proportion of 
Stanton-Dale Iron is introduced. 


The use of this iron avoids the irregularities in 
structure which are sometimes observed when steel scrap has 
formed part of the charge. 


The correct grade of Stanton-Dale Iron to use depends 
on the type and class of castings to be made. The Stanton 
Technical Service is available to advise on suitable mixtures. 


Total Carbon from 2.6 per cent. upwards. Analysis to 
individual specification as required. 


STANTON-DALE 


REFINED PIG IRON 
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Groups 


STEEL AND ENGINEERING TRADES 


The formation of Export Groups has been re- 
corded periodically in the JouRNAL. The following 
is a complete list to date of groups which have 
been formed in the iron, steel, engineering and 
allied trades, together with the names and addresses 
of the secretaries:— 


Aluminium Hollow-ware, Mr. A. H. Ratcliffe, 
British Aluminium Hollow-ware Manufacturers’ 
Association, 95, New Street, Birmingham. 

Arc Welding Electrodes, Mr. A. G. Seaman, 36, 
Kingsway, London, W.C.2. 

Bag Frame and Bag Fittings, Mr. A. H. Ratcliffe, 
95, New Street, Birmingham, 2. 

Black Bolt and Nut, Mr. E. L. Heathcote, 25, 
Bennetts Hill, Birmingham, z. 

Brassfoundry, F. J. Collis, 
Street, Birmingham, 3 

Bright Bolt and Nut, Mr. E. L. Heathcote, 25, 
Bennetts Hill, Birmingham, 2 

Builders’ Hardware (Miscellaneous), Mr. H. 
Eyles, Birmingham Chamber of Commerce, 95, New 
Street, Birmingham, 2. 

Constructional Steelwork, Peat Marwick & Mit- 
chell & Company, York Mansions, 94-98, Petty 
France, London, S.W.1. 

Cutlery, Mr. Cyril Bray, Norris Deakin Buildings, 
King Street, Sheffield. 

Domestic Hardware, Mr. H. Eyles, Birmingham 
Chamber of Commerce, 95, New Street, Birming- 
ham. 

Edge Tool, Mr. N. Hodkinson, Chamber of Com- 
merce, Birmingham. 

Electrical Goods and Apparatus, 
Rogers, 36, Kingsway, London, W.C.2. 

Electric Lamp, Mr. H. S. Hayden, 25, Bedford 
Square, London, W.C.1. 

Electric Light Fittings, Mr. F. A. Rogers, Kern 
House, Kingsway, London, W.C.2 

Electro-Plating, Polishing and Finishing Equip- 
ment, 5, Bennetts Hill, Birmingham, 2 

Engineers’ Tools, Mr. T. G. Mander, 
Deakin Buildings, King Street, Sheffield. 

File Trade, Mr. Cyril Bray, c/o File Manufac- 
turers’ Association, Norris Deakin Buildings, Shef- 
field, 1. 

Furnace, Mr. K. W. Bridges, Room 242, Grand 
Buildings, Trafalgar Square, London, W.C.2. 

Gas and Coke Oven Industries, Mr. M. W. Burt, 
Uplands, Epsom Road, Guildford. 


106, Edmund 


Mr. Felix 


Norris 


Gas Appliance, Mr.-D. A. Japes, Radiation 
House, Aston, Birmingham, 6 
Gas and Coke Making Equipment, Mr. R. J. 


Barritt, Simon Carves, Limited, Cheadle Heath, 
Stockport. 

Gas Meter, Mr. D. S. Glover, 98, Brighton Road, 
Sutton, Surrey. 

Hacksaw Trade Export Group, Mr. Cyril Bray, 
c/o British Hacksaw Makers’ Association, Norris 
Deakin Building, Sheffield, 1. 

Hearth Furniture and Art Metalware, Mr. H. 
Eyles, 95, New Street, Birmingham, 2. 

Heavy Chemical, Mr. S. P. Leigh, I.C.I. House, 
Millbank, London, S.W.1. 

Hollow-ware (Cast Iron), Mr. W. B. Kenrick 
Archibald Kenrick & Sons, Limited, Ironfounders, 
West Bromwich. 

Hollow-ware (Wrought Steel), Mr. A. H. Rat- 
cliffe, Chamber of Commerce, New Street, Bir- 
mingham, 2. 

Ironfounders (Light Castings), Mr. J. Galbraith- 
Sneddon, 145, St. Vincent Street, Glasgow, C.2. 

Sheet Lead and Lead Pipe, Mr. R. Thomson, 
or Cross House, Charing Cross, London, 

Lead/Tin Capsules, Mr. W. K. Wenham, High 
a House, 49-51, Bedford Row, London, 

Lead Traps and Bends, Mr. C. G. Cumpston, 
Du Bois Company, Limited, 15, Britannia Street, 
Cross, London, W.C.1. 

ight Edge Tool, Mr. Walter a. Norris Deakin 
Buil ings, King Street, Sheffield, 

Locomotive Industry, Mr. J. a Vaughan, 82, 
Victoria Street, London, S.W.1. 


Bearings, Peat, Marwick, Mitchell & Company, 
29, Arthur Road, Wimbledon Park, London, S,W.19. 

Boiler Furnace, McClelland, Ker & Company, 
120, St. Vincent Street, Glasgow. 

Boilers (Shell Type), Jones, Crewdson & Youatt, 
7, Norfolk Street, Manchester. 

Boilers (Water Tube), Mr. A. M. Fairbairn, 14, 
Old Square, Lincoln’s Inn, W.C.2. 

Chemical Plant, Mr. W. A. Williams, The British 
Chemical Plant Manufacturers’ Association, 166, 
Piccadilly, London, W.1. 

Compressed Air Machinery, Peat, Marwick, Mit- 
chell & Company, 29, Arthur Road, Wimbledon 
Park, London, S.W.19. 

Electrical Machinery, Mr. 
Kingsway, London, W.C.2. 

Fan and Ancillary Equipment, Mr. A. G. Mar- 
shall, 2, Howard Street, Strand, London, W.C.2. 

Ferrous and Non-Ferrous Valves, Major E. L. 
a O.B.E., A.C.A., 32, Victoria Street, London, 

Foundry Equipment, Mr. K. W. Bridges, Foundry 
Trades Equipment and Supplies Association, 
Limited, Trafalgar Square, London, W.C.2. 

Gears, Mr. J. C. Birney, Bush House, Room 632, 
Aldwych, London, W.C.2. 

Internal Combustion Engines, Mr. Herbert Cow- 
per, 32, Victoria Street, London, S.W.1. 

Iron, Steel and Metal Works Equipment, Peat, 
Marwick, Mitchell & Company, York Mansion, 
94-98, Petty France, London, S.W.1. 

Marine Boilers, McClelland, Ker & Company, 
120, St. Vincent Street, Glasgow. 

Materials Handling, Peat, Marwick, Mitchell & 
Company, York Mansion, 94-98, Petty France, 
London, S.W.1 

Metalliferous Mining and Cement Machinery, 
Peat, Marwick, Mitchell & Company, York Man- 
sion, 94-98, Petty France, London, S.W.1. 

Precision Chain, Mr. R. H. Richmond, Renold 
Yorks, Didsbury, Manchester. 

Rail and Telegraph Accessories, Mr. E. L. Heath- 
cote, 25, Bennetts Hill, Birmingham, 2. 

Roll Makers, Wenham Bros. & Company, 21, 
Bennetts Hill, Birmingham, 2. 

Steam Engine, Mr. I. V. Robinson, 36, Kings- 
way, London, W.C.2. 


A. G. Seaman, 36, 


Underground Mining Machinery, Mr. A. R. 
Knowles, Sheffield Chamber of Commerce, c/o 
Cutlers’ Hall, Sheffield, 1. 


Water Purification Plant, Peat, Marwick, Mitchell 
& Company, 94-98, Petty France, London, S.W.1. 

Weighing Machine and Testing Machine, Miss 
J. T. Mountford, 5, Bennetts Hill, Birmingham, 2. 

Winding Engine, 36, Kingsway, London, W.C.2. 

Machine Knife and Allied Trades, Mr. Cyril 
wr Norris Deakin Buildings, King Street, Shef- 

eld, 1. 

Machinery Belting Fasteners, Hannaford & Com- 
pany, Aldwych House, Aldwych, London, W.C.2. 

Metal Windows, Mr. A. L. Hunking, 21, Tothill 
Street, London, S.W.1. 

Metallic Bedstead, Mr. H. M. North, 8, Water- 
loo Street, Birmingham, 2. 

Meters and Measuring Apparatus, Mr. E. A. 
Nash, 21, Tothill Street, London, S.W.1. 

Non-Ferrous Metals (Wrought), Squiers & Com- 
pany, t15, Colmore Row, Birmingham, 3. 

Oil Burning Devices (Domestic), Mr. H. Eyles, 
Birmingham Chamber of Commerce, 95, New 
Street, Birmingham, 2. 

Railway Brakes and Signalling, Mr. J. Griffith 
Hall, 82, York Way, King’s Cross, London, N.1. 

Railway Carriages and Wagons, Peat, Marwick, 
Mitchell & Company, 11, Ironmonger Lane, Lon- 
don, E.C.2. 

Railway Springs, Mr. W. H. V. Betts, Peat, Mar- 
wick, Mitchell & Company, Williams Deacons Bank 
Chambers, Church Street, Sheffield. 

Railway Switches and Crossings, Macnee & Com- 
pany, 3, Victoria Street, London, S.W.1. 

Reinforcement, Wenham Bros. & Company, High 
ea io House, 49-51, Bedford Row, London, 


(Continued at foot of next column.) 
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Restriction on 
Engagement Order 
HIGHER-GRADE ENGINEERING WORKERS 


Many questions have been raised as to the scope 
of the Restriction on Engagement Order with re- 
gard to workers in professional, technical or other 
grades above that of an operative in the general 
engineering and civil engineering contracting indus- 
tries. 


The restriction on engagement in these industries 
imposed by the Order applies only where an em- 
ployer engages or seeks to engage a worker for 
work in his undertaking. It does not therefore 
affect the engagement of staff by professional firms 
who are not themselves engaged in one of the 
industries as defined in the Oxder, neither does it 
affect the engagement of persons of the type usually 
employed in one of the industries by an employer 
not engaged in one of the industries. It should 
be noted, however, that the definition of the general 
engineering industry is very wide, and includes all 
operations involving manufacture, assembly or 
repair of metal articles involving the use of machine 
tools, whether or not such work is the principal 
work of the firm. For example, such work carried 
out in the maintenance department of a textile 
firm would come within the definition of the 
engineering industry. 


Managers Not Included 

There are certain classes of employment to which 
the Order does not apply. These are: (a) Managers; 
(4) salesmen or clerks (other than costing clerks, 
progress clerks and draughtsmen); (c) persons 
engaged for domestic service. In all these cases 
there is no restriction on the method by which the 
workers are to be engaged. 

The term manager is not confined to persons 
who are actually called managers in the course of 
their duties. A manager is a salaried official in 
executive charge of a department, works, contract 
or office, and the term can be held to include 
superintendents and head foremen in charge of 
other foremen, but not to include foremen, charge- 
men or anyone in receipt of hourly rates of pay or 
pieceworkers. 


The engagement of professional and technical 
workers is covered by the Order, and the mere fact 
that a worker has professional status or is a salaried 
employee does not exclude him from the opera- 
tion of the Order unless his functions come within 
those of a manager as explained above. There 
is no restriction on the engagement of clerical staff 
other than in the case of costing clerks, progress 
clerks and draughtsmen. For these three categories 
it is not permissible to advertise or to seek to 
engage persons for employment otherwise than by 
notifying the vacancy to a Local Office of the 
Ministry of Labour and National Service, save 
where the engagement or re-engagement is effected 
in accordance with arrangements between the em- 
ployer or any organisation of employers and a 
Trade Union approved by the Minister. 


The exclusion of domestic servants leaves em- 
ployers free to engage canteen workers, bath and 
wash-house attendants, char-women, office cleaners, 
etc., without restriction. 


(Continued from previous column.) 


Saw, Mr. Cyril Bray, c/o Saw Manufacturers’ 
Association, Norris Deakin Buildings, King Street, 
Sheffield, 1. 

Scientific Instruments and Appliances, Mr. A. M. 
Brown, 60, Queen Victoria Street, London, E.C.4. 

Scythe, Sickle and Hook, Mr. Cyril ee Norris 
Deakin Buildings, King Street, Sheffield, 

Ships’ Bronze Propellers, Mr. A. Whiting, Cax- 
ton House, Tothill Street, London, S.W.1. 

Stainless Steel Fabricators, Mr. H. Eyles, Bir- 
mingham Chamber of Commerce, 95, New Street, 
Birmingham. 

Steel Hinge, Mr. F. W. Oxenham, c/o United 
Hinges, Limited, Spon Lane, Smethwick. 

Steel Wool, Mr. E. A. Nash, Federation of 
British Industries, 21, Tothill Street, London, S.W.1. 

Telephone and Telegraph Apparatus, Mr. T. F. 
Lee, Connaught House, Aldwych, London, W.C.2. 

Tinware, Mr. H. Eyles, 95, New Street, Birming- 
ham, 2 
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oldet Refetence Tables 


Grade Melting Tensile Strength Elongation Brinell 
B.S.S. Temperature tons/sq.” % Hardness 
TINMANS A 185° C. 4.9 20 13.9 
B 205° C. 4.4 67 12 
SOLDERS & 230° C 4.1 63 11.3 
D 255° C. 3.8 53 8.7 
F 210° C. 3.8 69 12 
K 185° C 4.0 52 13.9 
Recommended Weight 
Number Bath 
Temperature Ib./cubic inch Ib./cubic feet 
SOLDER: ee 
a” 0.35 
SOLDERS 3 400° C. 0.372 642.8 
We undertake regular analyses and the tg cleaning of dipping tank metals and supply 
special fluxes for this work. 


| 
Brinell Hardness 
cones — Number Melting Range 
at 15°C. at 100°C. | at 180°C 
for hot waser H.T.3 235/240° C. 10.3 5.45 | 3.0 
305/312° C. 71 5.35 | 3.0 | 
tures of over 100°C (212°F) L.S.2 305° C. 7.1 4.95 | 3.0 | 
Grade Melting Temperature | Grade Melting Temperature 
FUSIBLE Fry’s No. 2 Alloy 70° C. 158° F. Fry’s Tube Bending 
SOLDER Fry’s No. 9 Alloy 7 <. 203° F. Alloy vs. 160° F. 
Fry’s No. 15 Alloy 138° C. 281° F. Fry’s Alloy for Die 
Fry’s No. 17 Alloy 124° C. 256° F. and punch mounting | 120°C. 248° F. 
TYPE A TYPE B 
““PROTECTIVE FLUXES ”’ “ACTIVE FLUXES 
“‘Alcho-re ’’ (Soldering Fluid) A.I.D. Non-Corrosive | ‘* Frysol ’’— 
SOLDERING (Soldering wom be Safety Tinning Fluxes for 
6 Eng? » JSW.O. CWD/275/C Fluxes Salt | all General 
FLUXES Fry's Oleic Acid No. 9” 9 1.N.6. K/767 Soldering } Soldering, 
‘* Fryolene ’’ Paste Flux Rapid action, Non-corrosive Flux for Fer- Fluid | Dipping, 
rous and Non-ferrous Metals Soldering | etc. 
Fry’s Zinc Flux Non-corrosive Flux for Zinc and Zinc Paste Flux) ) 
Alloys, and Galvanized Iron 


Further details, samples, technical leaflets and metallurgical advice on request 


METAL FOUNDRIES 


TANDEM WORKS: MERTON ABBEY: LONDON 


TELEPHONE: MITCHAM 4023 
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The Week’s News in Brief 


Trade Talk 


THE MINISTRY OF SupPLy has purchased 112,000 
tons of steel rails in the United States. Delivery 
is to start next month and should shortly be com- 
pleted. 

NortH British LOcOoMOTIVE COMPANY, LIMITED, 
of Springburn, Glasgow, has received an order for 
six locomotives for the Federated Malay States 
Railway. This follows a previous order of 16 
locomotives for the same railway. 


THE AIRSCREW COMPANY, LIMITED, of Weybridge, 
Surrey, have transferred their sales department to 
Grosvenor Gardens House, London, S.W.1. The 
telephone number is Victoria 4527 and the tele- 
graphic address “ Airscrew Sowest London.” 


THE MIDLAND MONOLITHIC FURNACE LINING 
ComMPANY, LIMITED, of Black Seam House, Nar- 
borough, Leicester, inform us that all correspon- 
dence with their South Wales office should in 
— be addressed to Bank Buildings, Taffs Well, 

am. 


THE STEEL WOOL TRADE has since the blockade 
of Germany been diverted from that country to the 
United Kingdom, and growing orders for this 
material have been placed by South American buyers 
and those in the Near East, particularly Turkey. 
Apart from its domestic use for scouring and polish- 
ing, it is used industrially as an abrasive and in 
air-raid shelters as a filter in air-conditioning plant. 
The coarseness of steel wool has recently been much 
ia to a value much less than that of human 

air. 

Mr. H. G. TANNER, the Board of Trade representa- 
tive on the South-Western Area Board, having re- 
signed, the President of the Board of Trade has 
appointed Captain B. H. Peter, managing director 
of the Westinghouse Brake & Signal Company, 
Limited, in his place. The area boards originally 
consisted of representatives of the Admiralty, the 
Air Ministry, the Ministry of Supply and the 
Ministry of Labour. Representatives of the Board 
of Trade have been added in order to provide 
especially for the claims of export trade. 

THE position in which the North-East Coast coal 

. trade found itself following the losses of export 
markets was referred to by Sir Arthur M. Suther- 
land, president of the Newcastle Chamber of Com- 
merce, at the monthly meeting on July 3. Sir 
Arthur said that since the last meeting they had 
lost both the Italian and the French markets in 
addition to those lost in Scandinavia and the Baltic, 
amounting to several million tons of coal a year. 
The result was that the coal trade, for the moment, 
was facing a difficult position, and he hoped the 
collieries would be able to find alternative trade 
elsewhere. It would assist the trade if industrial 
and domestic consumers were to stock coal and 
coke. It would increase the home demand and 
would ensure consumers of adequate future stocks. 
They had to remember that while supplies were 
adequate at the moment there might be a shortage 
in the coming months if transport difficulties 

HE MINISTRY OF SupPLY has made the Control 
of Iron and Steel (No. 11) Order, which came into 
force on July 8, prohibiting, with certain excep- 
tions, the use of iron and steel for buildings except 
under licence. The intention of the new Order is 
to prohibit the consumption of iron and steel 
already in the hands of contractors or consumers 
and the sale of iron and steel by stockholding 
merchants for non-essential buildings. No licence 
will be required for the use of steel for building, 
where the purchase of that steel has been authorised 
by a department for that purpose under the Steel 
Distribution Scheme, or has been licensed by the 
Ministry of Supply (Iron and Steel Controi) on 
or since April 1. In order to cover urgent require- 
ments for repairs and maintenance, the use, or the 
purchase from a stockholder, of less than one 
ton in one month for any particular building is 
exempt from the licensing scheme. Licences will 
only be granted for consumption not already 
authorised when it can be shown that the building 
will serve a useful purpose in connection with the 
war effort. Any application for a licence to use 
iron or steel under this Order should be made 
to the department to which application would be 
made for authority to purchase steel under the 
Steel Distribution Scheme. 


Personal 


Mr. J. T. WriGHT has been appointed an official 
director of the Round Oak Steel Works, Limited. 

AFTER 45 YEARS’ continuous service as the Scottish 
representative of Edgar Allen & Company, Limited, 
of Sheffield, Mr. A. McPhail has retired. His 
successor is Mr. W. H. Greaves, who has been 
assistant representative for Scotland. 

Mr. W. Hicks, secretary of Cooper & Turner, 
Limited, of Carbrook, Sheffield, non-ferrous foun- 
ders and rivet and cotter-pin manufacturers, has 
completed 50 years’ service with the company. 
He has been presented with a clock by the directors. 

SiR CHARLES CouPAR BARRIE, a director of the 
British Oxygen Company, Limited, and the London 
& North Eastern Railway Company, who was raised 
to the Peerage recently, has taken the title of Baron 
Abertay, of Tullybelton, in the county of Perth. 

Mr. AND Mrs. W. R. LysaGut celebrated their 
golden wedding anniversary recently. Mr. Lysaght 
retired in January of this year from the position 
of chairman and managing director of John 
Lysaght, Limited, after 63 years’ active association 
with the firm founded by his uncle. 

Mr. W. J. REES, head of the Refractory Depart- 
ment of the University of Sheffield, has had the 
degree of D.Sc.(Tech.) conferred upon him at the 
Degree Congregation of the University held re- 
cently. Mr. Rees is Convener of the Refractories 
Sub-Committee of the Institute of British Foundry- 
men. 


PAPER CONSERVATION AND THE 
EDITORIAL INDEX 

The editorial index for Volume 62 
(January to June, 1940) is almost completed. 
Readers who wish to receive a copy are 
requested to apply to the Publisher of the 
Journal, 3, Amersham’ Road, High 
Wycombe, Bucks, without delay. Owing to 
need for conservation of paper, the index 
will not be sent out, as hitherto, with every 
copy ‘of the Journal. 


Sus.-Lt. J. R. Boorn, R.N.V.R., younger son of 
Mr. C. C. Booth, J.P. (Past-President of the London 
Branch of the Institute of British Foundrymen), 
of Burnham-on-Crouch, was married on Monday 
of last week to Miss Margaret Kathleen Pitcher, 
of Snaresbrook. The wedding took place at St. 
Mary’s Church, Burnham-on-Crouch. 

Mr. ARTHUR STEEL, of Stewarts and Lloyds, 
Limited, and a son of the late Mr. Matthew Steel, 
for many years commercial manager of Stewarts 
and Lloyds’ Dalmarnock Tube Works, has been 
awarded the Military Cross for gallantry in opera- 
tions in Belgium and at Dunkirk. He has also been 
promoted to the rank of captain in recognition of 
his services. 

Lorp Catto, who has been appointed Financial 
Adviser in the Treasury, has resigned all his director- 
ships, which included a seat on the board of the 
International Nickel Company of Canada, Limited. 
Mr. S. R. Beale, of Guest Keen & Nettlefolds, 
Limited, and Lord Riverdale, chairman and manag- 
ing director of Arthur Balfour & Company, Limited, 
Sheffield are members of the Consultative Council, 
which Sir Kingsley Wood has appointed to advise 
upon special problems which confront the Treasury 
as a consequence of war conditions. 


Wills 


BEATH, R. W., Monifieth, director of 
Low & Duff, Limited, engineers and 
brassfounders 

RAINE, A. J., of Morpeth, managing 
director of Raine & Company, 
Limited, iron and steel manufac- 
turers, Newcastle-upon-Tyne 

SmitH, F., of Gomersal, chairman of 
J. Blakeborough & Sons, Limited, 
joint managing director of British 
Ropes, Limited, director of William 
Cooke & Company, Limited, Dar- 
lington Fencing Company, Limited, 
and Templeborough Rolling Mills, 


£38,338 


£19,677 


£109,348 
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Obituary 


Sir PRINCE PRINCE-SMITH, BT., head of Prince- 
Smith & Stells, Limited, of Keighley, textile engi- 
neers, died last week, aged 70. 

Mr. JoHN GJERS, managing director of Gijers, 
Mills & Company. Limited, proprietors of the 
Ayresome Ironworks, Middlesbrough, died last 
week. The elder and only surviving son of the 
late Mr. Laurence F. Gjers and grandson of the 
founder of the firm, he was in his 52nd year. He 
had devoted the whole of his business life to the 
iron trade, in which he had a very wide circle of 
friends. 


Company Meeting 
Edgar Allen & Company, Limited 


Describing changes wrought by the war, Mr 
C. K. Bverrit, at the annual meeting of Edgar 
Allen & Company, Limited, said that the imme- 
diate effect on the company’s business—which had 
already been declared a “controlled undertaking ” 
—had been, first, to increase the demand for and 
the output of those of its products, such as high- 
speed, tool, and special steels, machine-cutting tools 
and steel castings, which directly furthered the out- 
put of munitions and armaments; and, secondly, 
to restrict, and latterly to preclude, exports to those 
European countries under enemy influence or con- 
trol—this, however, counterbalanced to some extent 
by increased trade with the Dominions and with 
other parts of the world. The year as a whole, 
taking all these factors into account, had shown 
a remarkable overall increase in output and turn- 
over; and although expenditure in certain directions 
had displayed a rising tendency during the later 
months, the broader spread of the fixed and semi- 
fixed elements of overhead expense had had a 
beneficial effect on profits. In addition, they had 
had the advantage, only partially realised last year, 
of better prices in some directions, certain long- 
term contracts having been replaced by others. 


Contracts Open 


Godalming, July 20—Supplying and laying of 
450 yds. of 6-in. cast-iron main and specials, for 
the Corporation Waterworks Undertaking. Mr. 
‘ Bowyer, waterworks engineer, 35, Bridge 
Street, Godalming. (Fee £2 2s., returnable.) : 

Warwick, July 16—Provision, laying and jointing 
of 1,600 yds. of 4-in. dia. and 370 yds. of 3-in. 
dia. spun-iron pipes; supply and fixing in existing 
borehole of a submersible electric motor, and centri- 
fugal pump, capacity 6,000 galls. per hr., auto- 
matically controlled in conjunction with pressure 


tank, for the Rural District Council. Mr. Sholto 
Douglas, consulting engineer, 50, Priory Road, 
Kenilworth. (Fee £3 3s., returnable.) 


Reports and Dividends 


Davy & United Engineering Company, Limited— 
Dividend of 74 per cent. for year to March 31 last. 

Greenwood & Batley, Limited—Net profit for 
year to March 31, £97,157; tax, £44,892; final 
ordinary dividend of 10 per cent., making 13 per 
cent. 

Revo Electric Company, Limited—Net profit for 
year to March 31, £77,164; tax, £42,711; brought 
in, £66,486; ordinary dividend of 5 per cent.; carried 
forward, £88,996. 

Whessoe Foundry & Engineering Company, 
Limited—Net profit for the year to March 31, . 
after providing for depreciation, £134,630; taxation, 
£65,000; brought in, £14,422; dividend of 40 per 
cent., £50,000: carried forward, £34,052. 

Mirrlees, Bickerton & Day, Limited—Net profit 
for the year ended March 31, after providing for 
depreciation, E.P.T., income tax, etc., £25,595; 
brought in, £5,578; preference dividend, £2,343; to 
reserve, £3,067; dividend on the ordinary shares of 
6 per cent. for the year, £17,475; carried forward, 
£8,288. 

Darwins, Limited—Profit on trading and other 
credits for the year ended March 31, £61,344; 
management expenses, depreciation, debenture in- 
terest, etc., £39,649; reserve against losses in enemy- 
controlled countries, £6,000; surplus for year, 
£15,695; debit balance brought in, £15,324; credit 
balance carried forward, £370. 
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REFRACTORIES ON PARADE 


YEARS OF RESEARCH HAVE RESULTED IN 
wig 2 THE PRODUCTION OF FOUNDRY REFRACTORIES 
22 OF PROVED RELIABILITY 


NUMBER 5: FOR CUPOLAS 


A careful study of the exacting require- | Firebricks : 
rad ments necessitated by modern cupola HYCONE 
ing operating conditions has resulted inthe STOUR 
i ’ production of cupola refractories which | WHITE CARR 
ol will withstand the most severe con- | GLENBOIG 


ditions to be encountered. etc., etc. Represent 


The Technical Department will be 
pleased to advise on all problems | 

relating to the application of cupola re- GROUND 

fractories and to make recommendations GA'NISTER. 


ne, regarding the most suitable material GLENDOLINE 
for for individual_requirements. etc., etc. 


clays specify 
GENERA 
31. REFRACTO 


tion, PRODU T 


: CONSULT 
for 


LIMITED 


Head Office: GENEFAX HOUSE, SHEFFIELD, 10 Tclephonc 31113 (6 lines) 
year, 
credit 
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Raw Material Markets 


The Order issued last week raising iron and 
steel prices was not unexpected in view of the 
increasing costs of imported material, and was 
arrived at following discussions between the 
Ministry of Supply and iron and steel makers. 
Domestic manufacturing costs have also risen 
appreciably, and it is understood that the higher 
selling prices will compensate producers to some 
extent in this respect. Consumption, of course, 
will not in any way be affected by the new Order, 
as the bulk of the iron and steel output is required 
for national defence projects. 


Pig-lron 


MIDDLESBROUGH—The increase in the price 
of No. 3 Cleveland G.M.B. foundry iron of 9s. 
per ton brings the quotation up to £6, or 2ls. 
above the pre-war figure. Production of this iron 
has been virtually at a standstill for some months 
past, but a resumption would be of considerable 
benefit to the consuming trades, which continue to 
draw their requirements from the Midlands. Basic 
iron and hematite are now largely produced in this 
district, and the heavy demand for these irons has 
called for a change-over at many furnaces formerly 
producing foundry iron. Hematite is in very strong 
request at the present time, and larger outputs 
would be readily absorbed, but there are certain 
difficulties to be overcome before production can 
be materially raised. Therefore, available supplies 
are being distributed .only to consumers engaged 
on work of national importance—chiefly the local 
steelworks, although moderate supplies are being 
despatched to users in Sheffield and the Midlands. 


LANCASHIRE—Consumption of Derbyshire and 
Staffordshire brands of foundry iron is maintained 
at a high level, and will not be impaired by the 
higher prices announced last week. Apart from 
the light-castings trade, which continues to be 
rather quietly employed, users in this area are very 
busy. There is a moderate demand for Scotch 
— Good tonnages of hematite are changing 

nds. 

MIDLANDS—High-phosphorus __ iron require- 
ments continue to be comparatively small, owing 
to the unsatisfactory position of the light-castings 
industry, but for a long time past production has 
been kept at a low level, furnaces having been 
converted to the manufacture of other grades in 
heavier demand. There is a possibility that larger 
tonnages will now be required, however, in connec- 
tion with a readjustment of mixtures, owing to 
supplies of low-phosphorus iron, for which there 
is a strong call, being on the short side. Hematite, 
too, is having to be distributed with the utmost 
care. There has been little improvement in the 
situation of makers of light castings, but heavy 
engineering concerns have sufficient work in hand 
to keep them fully employed for a considerable 
time ahead. 

SCOTLAND—There is still no opportunity for 
pig-iron users to accumulate reserve stocks, as the 
whole of the output is required to meet the con- 
sumption of the heavy engineers. Conditions at the 
light-castings works are not much _ improved, 
although a certain amount of Government busi- 
ness has enabled some concerns to operate at a 
higher rate. On the whole, however, idle time 
persists in this trade. Deliveries of iron to the 
steelworks are maintained and consumption is very 
heavy. 


Coke 


_Deliveries of foundry coke leave no cause for 
dissatisfaction, and many consumers are holding 
extensive reserve stocks. The controlled price of 
Durham best foundry coke is unaltered at 55s. 6d. 
per ton, delivered to stations in the Birmingham and 
Black Country districts. | Forward business will 
only be entered into on the understanding that the 
price paid will be subject to any changes made by 
the Control from time to time. 


Steel 


A cordial welcome was accorded by makers to the 
revised steel prices, as they are now compensated 
to some extent for the substantial rise in costs of 


production, although the major part of the addi- 
tional revenue will be devoted to meeting from 
a central pool the charges involved in importing 
material. The latter, of course, have advanced con- 
siderably in recent months. The amount of steel 
now on order for Great Britain in the United 
States is approximately 2,000,000 tons. The entire 
output of the home steelworks is required for work 
of national importance, and distribution is being 
carried out with the utmost care, so that supplies 
are directed into the right channels. 


Scrap 


While the results of the scrap collection campaign 
are continuing to provide steelworks with very 
valuable raw material, it is felt that many house- 
holders are still in possession of much metal which 
serves little or no useful purpose. Despite the 
efforts of local authorities, etc., to make the public 
“scrap conscious,” it is evident that there are still 
many people who do not appreciate the value of 
scrap in the production of munitions; this, how- 
ever, should have been remedied by a talk broad- 
cast by Mr. F. Buckley Hargreaves on Friday last, 
in which he said that a ton of scrap could be 
turned into a ton of new steel, and it would save 
two tons of imported ore and three tons of home- 
produced iron ore. The speaker also said that the 
tonnage of scrap in private houses and gardens was 
enormous. House-to-house collections of scrap in 
Reading produced 240 tons, or 6 Ib. per head of 
the population. Plain talking such as this is prob- 
ably the best approach to the householder, who 
is inclined to look upon scrap metal as rubbish 
which might produce a few coppers from a “rag 
and bone” merchant when sufficient has accumu- 
lated to warrant disposal of the metal. It is as 
well, perhaps, that the Ministry of Supply has 
deemed it wise to make an Order authorising com- 
pulsory collection of scrap in urban districts. 


Metals 


A meeting of the International Tin Committee 
in London on Monday ratified an increase in the 
tin export quota of 30 per cent. to 130 per cent. 
This move was necessitated by an agreement 
reached between agents of the United States 
Government and representatives of the IT.C.. 
whereby the U.S. Government are to be supplied 
with 75,000 tons of tin at 50 cents per Ib., c.i-f. 
American ports. The increase in the quota will 
apply to the twelve months from July 1, 1940, and 
modifies the decision of the Committee of May 27 
to fix a 100 per cent. quota for the third quarter 
of the year. The new quota had been expected, 
and had little reflection in London market condi- 
tions. 

Replying to Mr. R. R. Stokes in the House 
of Commons recently, Mr. George Hall, Under- 
Secretary of State for the Colonies, said he did not 
think it necessary or desirable in the national. in- 
interest to bring the tin control scheme to an end. 
The International Tin Committee was taking all 
possible steps to secure that no restriction would 
interfere with the production of such quantities 
of tin as might be required to meet Allied needs, 
and at the same time, a very close watch was main- 
tained upon prices. It was for that Committee to 
decide on the exact quantity needed for that pur- 
20sSe. 

. The Statistical Office of the International Tin 
Research and Development Council at The Hague 
has ceased to function since the invasion of Hol- 
land, but an abridged edition of the Statistical 
Bulletin has been issued from the Council’s Head 
Office at Fraser Road, Greenford, Middlesex, to 
which all communications should be addressed. 
According to the June issue, world production of 
tin in May is estimated at 17,300 tons, against 
13,500 tons in the previous month. The total pro- 
duction in the first five months of the year was 
approximately 83,100 tons, compared with 55,700 
tons in the corresponding period of 1939. It is 
impossible in present circumstances to make re- 
liable estimates of world tin consumption, as statis- 
tics for many countries are no longer available. 
Tin consumption in the United Kingdom totalled 
9,695 tons in the first four months of 1940, against 
6,680 tons in the first four months of 1939, show- 
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ing an increase of 45 per cent. Deliveries of tin 
to United States consumers totalled 41,384 tons 
in the first five months of 1940, compared with 
25,075 tons in the corresponding period of last 
year, representing an increase of 65 per cent. 
World stocks of tin, including smelters’ stocks and 
the Straits carry-over (but not including European 
carry-over) were 40,783 tons at the end of May, 
1940, compared with 40,680 tons at the end of 
April and 39,519 tons a year previously. 

According to the statistics compiled by Mr. W. H. 
Gartsen (Henry Rogers, Sons & Company), the 
total visible supply of tin on June 30 was 27,522 
tons (25,632 on May 31), while the carry-over in 
the Straits Settlements was 1,962 (2,451) tons, and 
at principal European smelters 1,920 (1,689, tons. 

London Metal Exchange tin prices this week 
have been as follow: — 

Cash—Thursday, £265 10s. to £266; Friday, 
£266 to 266 10s.; Monday, £264 5s. to £264 15s.: 
Tuesday, £263 5s. to £263 15s.; Wednesday, 
£264 15s. to £265. 

Three Months—Thursday, £265 10s. to £266: 
Frida¥, £266 5s. to £266 10s.; Monday, £264 5s. to 
£264 10s.; Tuesday, £263 5s. to £263 10s.; Wednes- 
day, £264 to £2(4 Sp. 

It is understood that negotiations are progressing 
between British interests and American brass mills, 
and that the British are showing willingness to take 
over French orders for copper and brass products 
estimated at between 25,000 and 30,000 tons. Changed 
specifications .as well as the claims of mills for 
reimbursement for the portion already manufactured 
have still to be settled. There are no definite 
developments indicating whether Britain will take 
over the undelivered and unpaid portion of refined 
copper contracts amounting to 125,000 metric tons. 

Apart from the fact that consumption is tending 
to expand, there is little that can be said of the 
controlled copper market in London. Production 
of munitions is forging ahead with increasing 
intensity, and the use of copper in this connection. 
of course, is very substantial The American 
market has recently been slightly quieter, although 
it is certain that industrial activity there during the 
ensuing months will involve the consumption of 
heavy tonnages of copper. 

Spelter supplies are reaching priority users satis- 
factorily, and there is a particularly heavy demand 
for high-grade metal. No further supplies will, of 
course, be sent to France, and this should ease 
conditions in the United Kingdom. The position 
in respect of lead is quite satisfactory. 


Patent Specifications Accepted 
The following list of Patent Specifications 
accepted has been taken from the “ Official 

Journal (Patents).’’ Printed copies of the full 

Specifications are obtainable from the Patent Office, 

25, Southampton Buildings, London, W.0.2, price 

ls. each. The numbers given are those under 

which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 

520,626. Ex.is, L. S. E. (United States Steel Cor- 
poration). Method and apparatus for the 
electromagnetic separation of materials. 

520,643. PoLLaK, J. E. (Richardson, H. A.). 
duction of alloys. 

520,670. SiEBERT Ges., G. Containers or pots for 
molten baths in the heat treatment of metals. 

520,690. PRIESTMAN COLLIERIES, LIMITED, and 
FreNcH, T. G. Process for the manufacture 
of iron oxide. 

520,868. MacDonaLp, J., and G.W.B. ELECTRIC 
FURNACES, LIMITED. Furnaces, ovens, and the 
like. 

521,055. Parfitt, A. W. (Honorary Advisory 
Council for Scientific and Industrial Research). 
Spalling resistant refractories. 

521,155. BLACKTIN, S. C. Means for cleaning and 
conditioning air, gases, or other fluids. 

521,254. Soc. D’ELECTROCHIMIE, D’ELECTROMETAL- 
LURGIE, ET DES ACIERIES ELECTRIQUES D’UGINE. 
Manufacture of steels and alloy steels. 

521,279. DEUTSCHE EISENWERKE AKT.-GEs. Manu- 
facture of centrifugal castings. 

521,305. AKTIESELSKAPET SVEISEINDUSTRI. Welded 
construction for ships. 

521,316. SMETHURST, H., MILN, P. M., and METRO- 
POLITAN - VICKERS ELECTRICAL COMPANY, 
LimITeD. Apparatus for the electrostatic pre- 
cipitation of suspended particles from gases. 

521,572 Stokes, F. W., and SHEEPBRIDGE STOKES 
CENTRIFUGAL CASTINGS COMPANY, LIMITED, 
Chrome-hardening process. 


Pro- 
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CONTINUOUS 
CHAIN FURNACE 


FOR LOCAL HEATING, 
HEATING FOR JOGGLING 
FISHPLATES, etc., etc. 


Illustration shows oil-fired furnace, 
but any type can be arranged to 
suit requirements. 


FURNACES, STOVES, 
SAND PLANTS 


SPECIALISTS 


Latest design Mixers delivered from 


Phone: 2423 Halifax 


COGGON FOUNDRY EQUIPMENT ovenden 


Stock 


HALIFAX 


Grams: COGGON, HALIFAX 


€O., 


ON ADMIRALTY, WAR OFFICE, 
AIR MINISTRY, LLOYDS, AND 
OTHER APPROVED LISTS. 


JAMES BRIDGE 
‘STEEL WORKS 


-WEDNE SBURY 


STEEL CASTINGS 


From a few ounces up to 25 TONS 
FOR ALLINDUSTRIES 
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COPPER* 

Electrolytic 62 0 0 
High-grade fire-refined .- 6110 0° 
Fire-refined of not less than 

99.7 per cent. .. © 
Do., do., 99.2 per cent. .. 6010 0 
Black hot-rolled wire rods.. 65,10 0 

TIN 

Standard cash ah .. 264 15 
Three months oi .. 264 0 
Settlement . 264 15 


Three Months, June 274 9 


0 
0 
0 
Official average Cash, June 273 12 103 
Do. 6 

Do. Settlement, June .. 273 12 0 


SPELTER* 
G.O.B. (foreign) wed a 25 15 
Do. (domestic) 26 10 
“ Prime Western ” -.- 2610 
Refined and electrolytic .. 27 5 
Not less than 99.99 per 
cent. 28 15 


oc 


LEAD* 
Good soft pig lead (foreign) 
(duty paid) © 
Do., do., (Empire and 


Tea lead (nom.) 


ALUMINIUM 
Woe. 10g. .. £120 
1/24 to 1/44 
Circles, 20/24g. . 1/3 to 1/4 
ZINC SHEETS, etc. 


Sheets, 10g. and _ thicker, 

ex works 39 2 6 
Rolled zinc (boiler ‘plates), 

ex works 37 2 6 
Zine oxide (Red Seal), ad 

buyers’ premises 28 7 


ANTIMONY 


106 0 
99 0 


English 

Foreign Regulus, duty paid 

Chinese, prompt shipment, 
cif. oe 82 0 0 to 8 0 


oc 


QUICKSILVER 
Quicksilver, ex-w’hse London 
57 0 Oto 60 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 3s. Od. 
Finished bars, 18% tungsten 3s. 10d. 
Finished bars, 22% tungsten 4s. 4d. 

Per lb. d/d buyers’ works. 


NICKEL SILVER, etc. 


Per lv. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to 1/9 

To 12 in. wide 1/3} to 1/9} 

To 15 in. wide 1/34 to 1/9} 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/10} 

To 25 in. wide - If tol/il 
Ingots for spoons and forks 9d. to 1/5} 
Ingots rolled to spoon size 1/- to 1/84 
Wire round— 


to 10g. to 2/1} 

i to gauge. 

Special 5ths quality turning rods in 
straight lengths, 1/54 upwards. 


* Maximum 
uyers’ 


per long ton delivered 
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RAW MATERIALS—PRICE LIST 
Wednesday, July 10, 1940 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


(all prices nominal) 


Ferro-silicon— 
40/50% 

Ferro-vanadium— 

35/50% .. 15/6 Ib. Va. 


Ferro- molybdenum— 
70/75% carbon-free 
Ferro-titanium— 
20/25% carbon-free 
Ferro-tungsten— 
80/85% .. 
Tungsten metal powder— 
98 /99% 5/24 Ib. 
Ferro-chrome— 
4/6% car. 47 0 0 
6/8% car. = 47 0 0 
8/10% car. aie _ 
Ferro-chrome— 
Max. 2% car. .. 
Max. 1% car. .. 
Max. 0.5% car. 
70% carbon-free 
Nickel—99.5/100% 
“F” nickel shot .. 
Ferro-cobalt, 98/999; 
Metallic chromium— 
96 /98%, 
Ferro-manganese— 
76/80% loose 
76/80% packed .. 
Metallic manganese— 
94/96% carbon-free 1/9 lb. 
Per ton unless otherwise stated, 
basis 2-ton lots, d/d Sheffield works. 


6/-1b. Mo. 
1/9 Ib. 
5/1 Ib. 


..£190 to £195 
175 0 0 
8/9 Ib. 


3/9 Ib. 


18 0 0 
19 10 0 


SCRAP* 
South WaLes— £s.d 228. d. 
Short heavy steel, 
not ex. 24-in. 


lengths. . -- 316 6to3 19 0 
Heavy machinery 

cast iron 4 6 
Ordinary heavy 

cast iron 4 1 
Cast-iron 

chairs .. p 6 
Medium cast iron 17 
Light cast iron .. 13 

MIDDLESBROUGH— 

Short heavy steel 3 14 3to3 16 
Heavy machinery 

cast iron 11 
Ordinary heavy 

cast iron 8 
Cast-iron railway 

chairs .. ‘ 8 


Medium cast iron 

Light cast iron .. ‘ 
BIRMINGHAM DisTRIcT— 

Short heavy steel 3 9 3 to 


Hematite ingot 

mould ie 
Heavy machinery 

cast iron ll 
Ordinary heavy 

cast iron ae 7 
Cast-iron railway 

chairs .. 7 
Medium cast iron 19 
Light cast iron .. 14 

ScctLanp— 

Short heavy steel 3 14 Oto3 16 
Heavy machinery 

cast iron : 13 
Ordinary heavy 

cast iron ‘ 8 
Cast-iron 

chairs .. ‘ 13 


Medium cast iron 
Light cast iron .. 


* Delivered free to consumers’ works in 
England and Wales. For deliveries of cast-iron 
scrap free to consumers’ works in Scotland, the 
above prices less. 3s. per ton, but plus actual 
cost of transport or 6s. per ton, whichever is 
the less. All prices: Plus 24 per cent. dealers’ 
remuneration: 60 tons and upwards over three 
months 2s. 6d. extra. 


PIG-IRON* 
N.E. Coast (d/d Tees-side —— 


Foundry No. 1 123/- 
120/- 
Forge No. 4 rr 119/- 
Hematite No.1 .. 131/- 
Hematite M/Nos. .. 130/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 131/- 
» d/d Birm. .. 142/6 
Staffs No. 4 forge .. a 121/- 
» No.3 fdry. .. 122/- 
Northants forge oe 118/6 
= fdry.No.3 .. , 119/6 
fdry. No. 1 122/6 
Derby shire forge .. 121/- 
” fdry. No. 3 122/- 
fdry. No.1 125/- 
Phosphorus 0.5% to 0.75% 129/6 
Phosphorus 0.1% to 0.5% 132/6 
ScoTtLanp— 
Foundry No. 1, Grangemouth  119/9 
No. 3, Grangemouth 117/3 
Cleveland No. 3, gf 123/- 
Falkirk . 120/- 
Scottish hem. M/Nos. d/d.. 131/- 
SHEFFIELD (d/d 
Derby forge 118/6 
»  fdry. No. 3 119/6 
Lines forge ; 118/6 
»  fdry. No. 119/6 
W.C, hon 136 /6 
LANCASHIRE (d/d eq. Man. - 
Derby fdry. No. 3 125/- 
Staffs fdry. No. 126/- 
Northants fdry. No. 3 123/6 
Cleveland fdry. No. 3 125/- 
Cylinder and Refined Irons 
North Zone. . 168 /- 
South Zone.. 170/6 
Refined Malleable 
. Birmingham and §. Staffs .. 165/6 
Cold Blast 
South Staffs 217/- 


* Prices of hematite and basic pig-iron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms and Slabs. 


Soft, u.t., 100-ton lots .. 1010 0 
Tested, up to 0.25% C. .. 1015 0 
Tested, 0.25 to 0.33% C. 1017 6 
Tested, 0.33 to 0.41% C... 11 0 0 

Hard (0.42 to 0.60% C.).. 1117 6 

» (0.61 t00.85%C.).. 12 7 6 
» (0.86 t00.99%C.).. 1217 6 
» (1% C.andup) .. 13 7 6 
Free-cutting 

Sremens Martin Acrp: 

Up to 0.25% C. .. -- 1315 0 

Case-hardening .. -- 1412 6 

Billets, Blooms and Slabs for Forging 
and Stamping. 

Basic soft, up to 0.25% C. 12 2 6 

Basic hard, 0.41 to 0. tise 1210 0 

Acid, up to 0.25% C 14 5 0 

Other Semi-products, etc. 

Tin bars 

Sheet bars ; 10 7 6 

*Wire rods, soft basic 15 4 0 

* hard basic 18 12 6 
Pa free-cutting 17 12 6 
ra acid 2 3 6 


* Subject to rebate. 
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FINISHED STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel bars, sections, 


plates joists and hoops is obtainable in ‘the ho: ne 
trade under certain conditions.] 


2s.d 
Plates, ship (N.E. Coast)... 14 3 0 
Boiler pits. (N.E. Coast)... 15 0 6 


Chequer plts. (N.E. Coast) 15 13 0 
Angles, over4un.ins. .. 1313 0 
Tees, over 4 un. ins. 1413 0 
Joists, 3 in. x 3 in. and up 13 13 0 
Rounds and — 3 in. 


to 5$in. .. 1413 0 
Rounds under 3 in. to bin in. 
(untested) 15 8 6 


Flats—over 5 in. wide .. 1318 0 

» 5in. wide and under... 15 8 6 
Rails, heavy, f.o.t. os SRL G 
Hoops 16 3 6 
Black sheets, 24g. (4t. lots) 
Galv. cor. shts. » ) 2212 6 
Galv. flat shts.  ( ) 23 2 6 
Galv. fencing wire, 8g. plain 24 7 6 


FINISHED IRON 


2s. d 
CROWN IRON : 
England and Wales 2 6 
Scotland .. ‘ 26 2 6 
Ireland, f.0.q. -- 1615 9 
No. 3 BARS: 
England and Wales -« 22 58 0 
No. 4 BARS: 
England and Wales -- 1215 0 
Scotland .. -- 1312 6 
Ireland, f.o.q. 7 6 
Srrir : 
England and Wales -- 1610 0 
STAFFS MARKED BARS, f.0.t... 18 0 0 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated, 
June 20, 1940. 


Dols. 
No. 2 foundry, Phila. 24.84 
No. 2 foundry, Valley 23.00 
No. 2 foundry, Birm. 19.38 
Basic, Valle - 22.50 
Malleable, Valley. . 23.00 
Grey forge, Valley ue: 22.50 
Ferro-mang., seaboard .. 100.08 
O.-h. rails, 40.00 
Billets 34.00 
Sheet bars 34.00 
Wire rods mie 2.00 
Cents. 
Iron bars, oo 98.25 
Skelp, grooved steel 
Sheets, galv., No. 4 93.50 
Wire nails 2.55 
Tinplates, 100-Ib. ‘box .. $5.00 
COKE (at ovens) 
Welsh foundry 42/6 to 44/- 
» furnace 31/6 to 33/- 
Durham foundry os -- 39/6 
furnace .. 33/5 
Scottish foundry .. 42/6 to 47/6 
furnace .. 31/6 


TINPLATES 
f.o.b. Bristol Channel ports 


1.C. cokes 20 x 14 per box 29/- to 30/- 


» 28X20  56/-to 60/- 
» 2x10 42/6 to 44/- 

» ,,  29/-to 30/- 
23x20 ,, .. 56/- 
20x10 ,, 42/6 


ti 183 x 14 ,, 


14 

in 
Cop 
: Clea 
Bra: 
Q.F 
b 
: fr 
1908 
1904 
1905 
1906 
1907 
1908 
1004 
191 
1911 
101: 
| 
191: 
1911 
1911 
191 
191: 
191! 
192 
domestic) 
English .. .. «+. 2610 0 192 
Sheets, home ae 192 
Do. export, f.o.b. .. 30 0 0 = 
Pipes, home 4 0 0 193 
193 
193 
193 
193 
193 
193 
198 
193 
194 

7 
| 
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NON-FERROUS SCRAP as fired 303 S.A. cartridge £ s. . NEW BRASS TUBES, etc. _Per Ib. PHOSPHOR BRONZE 
(Official Maximum Prices, per ton ex 47 0 Solid drawn tubes .. a 13$d. Per lb. basis 
Works.) 70/30 t turnings, clean and baled 43 0 ° Brazed tubes .. an oe 15$d. Strip .. os os 13}d. 
£ s. d. Brass swarf, clean, free from Rods, drawn .. és 1ljd. Sheet to 10 ws. oe os 133d. 
Bright untinned copper wire, iron and commercially dry 34 10 0 Rods, extd. or rild. “e 84d. Wire .. oe on 153d. 
in crucible form or in hanks 57 10 0 New brass rod ends, 60/40 Sheets to 10 ws: 10gd. Rods .. 15}d. 
No. l copper wire .. quality 38 10 0 Wire .. 10}d. Tubes .. 203d. 
No. 2 copper wire .. 55 10 0 Hotstampings and fuse metal, Rolled metal . 93d. Castings 17d, 
Copper firebox plates, cut up 57 10 0 60/40 quality 38 10 0 Yellow metal rods .. oi 84d. Delivery 3 owt. free. 
ions, Clear untinned copper, cut ped 56 10 0 Admiralty gunmetal, 88- 10-2, 10% phos. cop. £35 above B.S. 
ome Braziery copper 53 10 0 containing not more than COPPER TUBES, etc. 15% phos. cop. £40 above B.S. 
d Q.F. process and shell-case 4 per cent. lead or 3 per cent. Solid drawn tubes .. ee 143d. Phosphor tin (5%) £40 above 
0 brass, 70/30 quality, free zine, or less than 94 per Brazed tubes .. os om 143d. price of English ingots. 
from primers 49 0 0 cent. tin .. - Wie .. oe 94d. C. Ciirrorp & Son, Limrrep. 
0 
0 
‘ 0 AVERAGE MONTHLY PRICES OF STEEL BOILER PLATES IN ENGLAND 
0 
Yer | Jan reb March Apel May June July Aug. Sept. | On. Nov Dee. 
£8. d. £8. d. £8. d. d. | £8. 4. £8. 4d £8. d. £8. d. £8. d £8. d. £8. £8. 
3 6 1908 oe . 710 0 710 0 715 0 7 6 0 75 0 7650 75 0 700 700 700 700 617 6 $13 ait 
= 1904 612 6 615 0 70 0 700 7 © ® 7 00 700 700 700 700 700 700 6 18 11 
5 8 1905 ° 617 6 617 6 617 6 617 6 617 6 617 6 617 6 617 6 610 0 76 0 8 0 0 8 0 0 718 
1906 oe 8 0 0 8 0 0 8 00 8 00 8 00 8 0 0 8 00 8 00 8 0 0 8 0 0 8 00 810 0 8 010 
» 6 1907 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 0 0 8 0 0 884 
6 1908 a 710 0 710 0 76 0 7 5 0 7 5 0 70 0 700 70 0 700 700 700 739 
1 700 700  . © 700 700 615 0 615 0 615 0 700 700 700 700 618 9 
6 1910 7 © 700 760 750 © 7560 7 6 0 710 0 710 0 710 0 761 
r 6 1911 ee . 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 714 0 710 4 
» 8 1912 . 718 9 8 0 0 8 0 0 8 7 6 810 0 810 0 810 0 815 0 816 3 900 9 2 0 9 6 0 811 % 
1913 ee ee 956 0. 9 5 0 9 6 0 9 56 0 9 5 0 95 0 9 5 0 819 0 815 0 8 5 0 715 0 715 0 817 0 
) 1914 ° ° 7156 0 715 0 715 0 713 9 710 6 750 70 0 8 00 8 2 6 8 656 0 8 656 0 8 56 0 515 a 
1915 ° 814 0 910 0 917 6 1010 0 1010 0 11 0 0 11 0 0 11 00 11 0 0 11 40 12 00 13 00 10 15 
1916 ° -| 13 00 13 0 0 13 0 0 1215 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 12 12 11 
1917 . -| 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 10 0 
1918 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 O | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 | 1210 0 
i 1919 13 0 0 15 0 0 15 0 0 15 0 0 19 56 0 1917 6 21 0 2110 0 2110 0 2110 0 2115 0 2310 0 18 99 ‘ 
0 . 26 0 0 28 0 0 28 6 0 28 10 0 209 5 0 30 0 0 30 0 0 30 0 0 30 10 0 31 0 81 0 31 0 0 20 9 2 , 
1921 30 5 0 209 0 0 25 0 0 25 0 0 25 0 23 0 0 21 00 2010 0 19 0 0 1710 0 1600 1416 0 2190 : 
4 1922 ° 1410 0 1410 0 1410 0 1410 0 1410 0 13 1 8 1310 0 1215 0 210 0 1210 0 1210 0 12 6 0 1310 9 t 
1923 1 9 6 0 1400 00 1400 400 1312 6 13 0 0 13 0 «0 13 0 13 0 0 1310 0 \4 
7) 1924 ee 1310 0 1310 0 13 10 0 1310 0 1310 0 1310 0 1310 0 1400 1400 1311 0 13 5 0 13 6 O 13 10 11 
1925 138 656 O 5 0 5 0 13 10 1215 0 1215 0 1215 0 1215 0 12 7 6 1114 0 1110 0 1110 0 1211 64 ; 
1926 1110 0 1110 0 1110 0 11 6 0 11 0 11 6 O 11 6 0 11 6 O 11 6 O 11 6 O 11 5.0 11 6 0 6 
» O 1927 . 11 6 0 11 6 0 11 6 0 11 6 0 ll 2 6 11 0 11 0 11 0 0 1016 0 1010 0 1010 0 1010 0 10 19 0} 
: 1928 e 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 10 10 
rg 1929 oe --| 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 10 5 0 10 1 3 10 1 3 10 1 8 -—s F 10 6 
4 1930 oe 10 9 10 3 53] 10 3 9 10 3 9 10 3 6 10 2 6 10 2 6 10 2 6 10 2 2 919 6 916 3 916 3 10 1 6 
1931 es ia 915 0 915 0 915 0 9 10 11 9 6 9 9 5 0 970 9 7 OF 9 8 9 9 5 9 9 5 6 9 9 6 994 
0 1932 . 9 5 0 9 2 6 818 6 817 6 816 6% 816 3 816 3 816 3 816 3 816 3 816 3 816 3 8 17 10 
1933 810 0 810 0 810 0 8 8 9 se 8 5 0 8 5 0 8 5 0 8 5 0 8 5 0 8 6 0 8 7 6 8 6 10} 
6 1934 8 8 1t 810 7% 816 6 817 6 8 6 3 8 6 3 8 5 7 8 5 0 8 5 0 85 0 9 56 O 9 56 0 11 0 
6 1935 9 5 0 950/950/]950/] 950/] 950] 950] 950] 950] 950] 950 5 
1936 oe oe 95 0 9 5 0 9 5 0 9 5 0 9 8 lt 917 6 917 6 917 6 917 6 917 6 917 6 918 1 912 7} 
0 1937 ee as Bes 10 0 6 10 0 6 10 0 6 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 11 5 
1988 oe --| 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 1118 0 11 18 0 1118 0 
0 1939 ee of 12 3 O 11 0 11 8 0 11 8 0 11 8 0 11 8 0 11 8 0 11 8 0 11 8 0 ll 0 12 8 0 12 8 0 1111 4 
1940 ee aa 13 8 0 13 8 0 13 8 13 8 13 8 0 _ — 
LL 
ed, 
ols. : 
L. 84 
}. OO 
). 38 
50 
}. 00 
50 
00 INCHESTER HOUSE, OLD BROAD LONDON, 2. 
). 00 
00 
00 
00 
nts. 
25 
1.15 
. 90 
10 
».10 
60 
». 00 
14 )- All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 
33 /- 
39/6 
33 /5 
17/6 
31/6 
COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE, 
30/- 
| 
14/- | 
30/- 
29 /- 
56 /- 
CENTRAL CHAMBERS, ..ZETLAND ROAD, 
93, HOPE ST., GLASGOW, C MIDDLESBROUGH. 


4 


16 


FOUNDRY TRADE JOURNAL 
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Notice 


Small Advertisements in this section of the 
of Gd. per line, fiest line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


JROUNDRY MANAGER seeks situation. 

Resourceful and practical; strict discip- 
linarian; wide experience of mass production 
from highly mechanised plants, of first-class 
automobile castings intricately cored. Can 
handle labour; able to get maximum produc- 
tion. Must be positive opportunity of em- 
ploying energy and ability—Box 370, Offices 
of THE FouNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


OUNDRY SUPERINTENDENT for 
Mechanised Malleable Foundry. Par- 
ticulars of experience and salary required to: — 
JoHN Mappock & Company, LIMITED, Oaken- 


gates, Shropshire. 


EMPLOYMENT REGISTER. 


Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 


FEXPERIENCED FOUNDRY MANAGER 

requires re-engagement. Had full charge 
iron, brass foundries, pattern shop, well-known 
firms. High-grade general engineering castings 
including repetition and mechanised foundry 
experience. (383) 


MACHINERY 


ANTED. — Secondhand Zimmerman 

Moulding Machine, Type P.W.1. State 
price and where seen.—Box 368, Offices of 
THE FOUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


IDLE 
PLANT 


won’t help the country! 


For the successful prosecution of the war the need for Plant 
and Machinery is as urgent as the need for men. Have you 
any surplus plant which might be set to work in the national 
interests? We will either purchase outright, or negotiate the 
sale for you on a commission basis. 


GEORGE COHEN 


SONS & CO., LTD. (Est. in the year 1834) 


Wood Lane, LONDON, W.1!2. SHEpherds Bush 2070. 
Works, Nr. LEEDS. Stanningley 71171. 
And at Birmingham, Sheffield, Manchester, Bristol, etc., etc 


THO® W. WARD, LTD. 


EN-TON DEWHURST SLAG LADLE, 

4 ft. 84 in. gauge, end tipping, 7 ft. 3 in. 

diameter wheelbase, spring buffers, length over 

buffers 12 ft. 6 in., overall length of frame 

11 ft. 4 in., spiral springs, height of top ladle 
from rail 8 ft. 1 in. 


Eight-ton Geared FOUNDRY LADLE, out- 
side dimensions type, 3 ft. 8 in. diameter base, 
3 ft. 5 in. deep, j-in. plate, one-hand bar 
43 in. by 14 in. steel, worm gearing. 

Write for “ Albion” Catalogue 
ALBION WORKS, SHEFFIELD 
*Grams: “ Forward.” ’Phone: 23001 (15 lines). 


AND MIXERS AND AERATORS.—The 
“ Breakir ”’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breacey & Co. Ltp., Station Works, 
Ecclesfield, Sheffield. 


MACHINERY —Continued 


CUPOLAS 


6 ft. dia., 10 tons per hr. 

3 ft. 6 in. dia., 3 tons per hr. 

3 ft. dia., 2 tons per hr. 

2 ft. 6 in. dia., 15-cwt. per hr. Cupolette. 


PNEUMATIC MOULDING MACHINES 
Macdonald Jolter, table 72 in. by 54 in. 
Tabor 16-in. Shockless, table 72 in. by 48 in. 


Tabor Portable Shockless Rollover, table 
40 in. by 30 in 


Tabor ditto, table 27 in. by 20 in. 
Tabor 14 in. by 16 in. and 21 in. by 16 in. 
squeeze. 


Zimmerman Type R.P.W.2 Jolt Squeeze 
turnover, table 36 in. by 20 in. 


Mumford Type (Jackman) Swing Headpress, 
13 in. by 15 in. and 14 in. by: 16 in. 


Mumford Pneumatic Core Jolters having 
15-in. by 20-in. and 12-in. by 12-in. tables. 


Rotoil Oil Sand Mixer. 


50 Air Compressors; 500 Electric Motors, 
Dynamos, etc. 


S. C. BILSBY, amice., aAMLEE. 
CROSSWELLS ROAD, LANGLEY, 


Nr. Birmingham. 
*Phone: Broadwell 1359. 


MISCELLANEOUS 


OUNDRY, able to undertake work of 
national importance, electrical or engin- 
eering, small repetition castings—Apply Box 
372, Offices of THE FouNpDRY TRADE JOURNAL, 
3 Amersham Road, High Wycombe. 


Stocks of 


BLACKLEAD 
PLUMBAGO 
TERRA FLAKE 


Please send for prices and samples. 


VAUGHAN, JONES 
& CO., 


8, UNION STREET, 
LIVERPOOL, 3. 


"Phone: 22877 SLOUGH 


Four “ADAPTABLE” HAND MOULDING 
MACHINES, rebuilt. £20 each. 


JOLT SQUEEZE “JACKMAN” MOULDING 
MACHINES, 14” x 16”, as new. £90 each. 


Mergan 250 Ib. Tilting Furnace. 
Monometer 4-ton Semi-rotary. 


NEW PIT FURNA yon 150 lbs. capacity, oil 
or coke fired. £35 each 


NEW SHOTBLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


Several good “TABOR” Split Pattern 
Squeezer type Moulding Machines. 


PLAIN JOLT RAM, with table 54 ins. 
square, cyl. 12 ins. dia. £90. 


Avex. HAMMOND, cundry Mechinery 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 


RYLAND’S DIRECTORY 


[2,200 pages 83” x 54”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware, and Allied Trades 


1940 Edition. 
Price, 42/— cloth bound, 52/- leather. 


INDUSTRIAL NEWSPAPERS, Ltd. 


3, Amersham Road, High Wycombe 
Telephone : High Wycombe 1792 


PETER—witn 
ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 
admitted—of naughtiness. 


Just now Peter’s rather important, 
for this is his first term at school, and 
he’s grappiing with the intricacies of 
“ABC” and “ Twice-Two” : difficult 
subjects to all men of five-and-a-half, 
but even more difficult in Peter’s case 
because—bad luck — he’s totally blind. 
That’s his One Exception 


Peter learns reading, writing, and 
’rithmetic throwgh the medium of 
“ Braille”’—dull stuff compared with 
the coloured picture books of most five- 
and-a-halfs. However,he’s astout ladis 
Peter, and he’s making great progress. 


Would you like to know more about 
him? How, in spite of his ‘‘One 
Exception,” he is being educated and, 
when older, technically trained and 
usefully employed. 


There is along waiting list of‘ Peters” 
throughout the British Isles, for whom 
training and accommodation must be 
provided in the immediate future. 


Will you help with a donation or 
annual subscription? Any sum, large 
or small, will be gratefully received. 


Here's a suggestion. Your eyesight is 
worth 3d. ayeartoyou. Send Peter 
and his handicapped pals 3d. for every 
year you’ve had it. Now, please, in 
case it slips your memory. Good idea? 


The Chairman, 
SCHOOL FOR THE BLIND 


(Founded 1838), 
SWISS COTTAGE, LONDON, N.W.3. 
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